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PREFATORY    NOTE. 


U.  S.  Geological  and  Geographical 

Survey  of  the  Territories, 

Washington,  November  30, 1878. 

stin  No.  4,  series  of  1878,  completes  Volume  IV ;  and  with  this 
r  are  issued  index,  title-page,  table  of  contents,  list  of  illustra- 
te, for  the  whole  volume.  The  separately  published  numbers 
be  preserved  for  binding,  as  there  is  no  issue  of  the  Bulletins  in 
volumes  from  this  office,  and  as  back  numbers  cannot  always  be 
d  to  complete  deficient  files. 

deluding  the  fourth  volume  of  Bulletins,  a  word  regarding  the 
and  progress  of  this  publication  will  not  be  out  of  place.  The 
egau  in  1874,  when  it  was  found  desirable  to  establish  more  ready 
of  communication  with  the  publiy  and  with  scientific  bodies  than 
ular  Reports  of  the  Survey  afforded ;  the  design  being  to  publish, 
t  the  delay  incident  to  the  appearance  of  more  elaborate  and 
ed  articles,  such  new  or  specially  interesting  matter  as  should  be 
>uted  to  the  general  results  of  the  Explorations  under  my  charge 
members  or  the  collaborators  of  the  Survey.  The  practical  im- 
ze  of  prompt  measures  in  such  cases  is  well  recognized,  and 
ntly  attested  by  the  success  which  the  Bulletins  have  achieved. 
First  and  Second  Bulletins,  which  appeared  in  1874,  are  separately 
pamphlets,  without  ostensible  connection  with  each  other  or  with 
uent  ones,  but  together  constituting  a  "First  Series  *  of  the 
ition.  Bulletins  which  appeared  in  1875,  being  those  of  a  "  Second 
'  and  six  in  number,  are  continuonsly  paged.  With  No.  6  were 
title,  contents,  index,  &c,  for  all  the  numbers  of  both  "series" 
had  then  appeared ;  the  design  being  that  these  should  together 
ute  a  Volume  I,  in  order  that  the  inconvenient  distinction  of 
»"  might  be  dropped. 

i  Bulletin  No.  1  of  1876,  the  publication  was  established  as  an 
serial ;  the  four  consecutively  paged  numbers  of  that  year  con- 
lg  volume  II. 

four  Bulletins  of  1877  constituted  Volume  IH,  which  compared 
bly  with  its  predecessors  in  the  extent,  variety,  and  importance 
contents,  and  was  greatly  improved  in  typography  and  general 
unce. 
four  Bulletins  of  1878  form  Volume  IV,  which  maintains  the  same 

andard  of  excellence.  \ 

in 


IV  PREFATORY   NOTE. 

Should  no  unforeseen  circumstance  prevent,  the  Bulletins  will  continue 
to  be  issued  at  convenient  irregular  intervals,  as  material  may  come  tt 
hand;  the  strictly  serial  character  of  the  publication  being  maintained 
The  actual  date  of  issue  is  given  on  the  temporary  cover  of  each,  as  il 
is  important  to  fix  with  precision  the  appearance  of  the  successive  nam 
bers  of  a  periodical  in  which  bo  many  new  genera  and  species  are  de 
scribed. 

This  publication,  answering  so  fully  the  special  purpose  for  which  i 
was  established,  is  regarded  as  one  of  the  most  important  means  to  tbi 
main  ends  which  the  Survey  has  in  view.  It  has  already  acquired  i 
character  and  stauding  which  render  it  favorably  comparable  to  Um 
regular  "  Proceedings  w  or  other  similar  publications  of  any  of  the  learnec 
b  xlies  of  this  country  or  Europe.  Its  scope  includes  the  whole  rangt 
of  the  subjects  for  the  investigation  of  which  the  Survey  is  conducted 
and  the  appearance  of  which  in  this  connection  does  not  in  any  waj 
restrict  the  plan  of  the  formal  Reports  of  the  Survey.  The  volume 
already  issued  contain  articles  upon  Archaeology,  Ethnography,  Lio 
guistics,  Geology,  Topography,  Geography,  Palaeontology,  and  Natura 
History  in  general,  suitably  illustrated  with  plates,  cuts,  and  maps;  am 
no  effort  will  be  spared  in  the  future  to  maintain  the  high  staodan 
which  the  present  volume  so  conspicuously  illustrates. 

The  thanks  of  the  Survey  are  due  to  Dr.  Elliott  Coues,  U.  8.  A,  fo 
his  careful  and  able  conduct  of  the  periodical. 

F.  V.  HAYDEN, 
United  States  Geologist* 
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ART.  I.-NOTES  ON  THE  ORNITHOLOGY  OP  THE  LOWER  RIO 
GRANDE  OF  TEXAS,  FROM  OBSERVATIONS  MADE  DURING 
THE  SEASON  OF  1877. 


By  George  B.  Sennett, 

Of  Erie,  Pa. 
Edited,*  with  annotations,  by  Dr.  Elliott  Coues,  U.  S.  A. 


LETTER  OF  TRANSMITTAL. 

Erie,  Pa.,  December  1, 1877. 

Sir:  In  transmitting  these  notes  on  the  ornithology  of  the  Lower  Bio 
Grande,  allow  me  to  preface  them  with  a  few  remarks. 

Last  winter,  having  inclination  and  leisure  to  prosecute  the  study  of 
birds  in  a  more  extended  field  than  was  open  to  me  at  home,  I  began  to 
look  about  for  a  suitable  locality.  As  is  always  the  case  when  real 
desire  for  study  arises,  avenues  of  investigation  opened  in  all  directions; 
bat  the  weight  of  influence  drew  roe  to  the  Bio  Grande.  Arranging 
*ith  Mr.  F.  S.  Webster,  of  Troy,  N.  Y.,  to  go  as  my  assistaut,  and  secur- 
og  a  complete  outfit,  I  set  out  for  Texas  on  February  23d  of  the  present 
rear.  My  plan  was  to  work  down  the  lower  coast  of  Texas,  and  arrive 
it  Brownsville,  as  a  base  of  future  operations,  before  the  breeding  sea- 
ion  bad  fairly  commenced.  On  the  evening  of  the  20th  of  March,  after 
aany  vexatious  delays,  we  arrived  at  Brownsville,  our  objective  poiut. 
"be  country  worked  over  lay  between  Point  Isabel,  on  the  coast,  near 
he  mouth  of  the  Bio  Grande,  and  a  poiut  a  few  miles  above  Hidalgo, 
uibracing  a  distance  of  a  hundred  miles  by  road  or  three  hundred  miles 
>y  river.  We  were  exactly  two  months  on  the  southern  border.  Much 
aluable  time  was  lost  in  goiug  up  and  down  the  river,  in  procuring 
oeans  of  couveyance,  and  in  acquainting  ourselves  with  the  country. 
Che  annoyances  also  were  not  a  few.  On  some  days  the  weather  was 
so  intensely  hot  that  birds  were  apt  to  spoil  before  we  could  prepare 
them.  While  we  were  constantly  on  the  alert  for  huge  rattlesnakes, 
tarantulas,  and  centipedes,  yet  more  troublesome  enemies  were  with  us 
continually  in  the  shape  of  wood-ticks  and  red-bugs,  to  say  nothing  of 

'[The  editor's  notes  are  bracketed  and  followed  by  hid  initials.    Having  inspected 
>K*t  of  the  collection,  which  was  courteously  submitted  to  his  examination  by  Mr. 
Bennett,  he  is  responsible  for  the  identifications  of  nearly  all  the  species,  as  well  as  for        I 
-is  technical  commentary. — £.  C.J 

Bull.  it.  No.  1—1  \ 


■   • 


2       BULLETIN*. UNITED  STATES  GEOLOGICAL  SURVEY. 

the  fleas.  The  wood-ticks  we  could  pick  off  or  dig  ont,  bat  the  abom- 
inable " red-birgfi^,-  as  they  are  called,  too  small  to  be  seen,  worked 
themselves  through  the  clothes  aud  into  the  skin,  making  one  almost 
wild  with  iiit&ise  itching.  We  only  obtained  partial  relief  by  giving 
ourselves,  from  head  to  foot,  before  going  to  bed,  a  bath  of  ammonia, 
and  a  dally  bath  of  kerosene  oil  before  goiug  into  the  brash.  Under 
such*  circumstances  it  requires  courage  and  enthusiasm  to  persevere  in 
auy  pursuit. 

ShA  result  of  the  trip  was  the  securing  of  some  five  hundred  birds, 
iUtt&'  of  which  are  new  to  oar  fauna  aud  one  new  to  science;  about  a 
•  thousand  eggs,  many  of  which  are  new  or  rare;  a  few  mammals,  nearly 
/.  '<$11  of  which  proved  interesting;  a  number  of  alcoholic  preparations  of 
'*'•*  birds,  mammals,  and  reptiles;  and  quite  a  collection  of  insects,  prin- 
*.    cipally  Lepidoptera.    The  birds  and  mammals  you  have  iuspected;  (he 
rarer  eggs  have  been  exchanged  with  Dr.  T.  M.  Brewer,  Gapt.  C.  Ben- 
dire,  Dr.  J.  C.  Merrill,  Mr.  E.  Dickinson,  Mr.  Webster,  and  others.   The 
alcoholic  specimens  have  been  sent  to  Prof.  B.  G.  Wilder,  of  Cornell 
University,  aud  the  Lepidoptera  to  Mr.  J.  A.  Lintner,  of  Albany.  N.  Y. 
In  nomenclature  and  classification  of  the  birds  herein  treated,  I 
have  followed  yortr  "Key  to  North  American  Birds",  subject,  however, 
to  your  present  revision.    I  have  endeavored  to  avoid  repetition  of 
matters  already  published  in  other  works,  although  I  may  have  failed 
in  this  in  some  cases,  as  my  facilities  for  examining  the  literature  of  thtJ 
subject  have  been  limited. 

To  the  following  persons  who  have  extended  kindnesses  to  me," with 
ready  cooperation  in  my  labors  during  the  trip,  I  present  acknowledg- 
ments: To  Mr.  Webster,  for  his  industry  and  valued  assistance.  To 
Lieutenant  Davis,  in  charge  of  Coast  Survey  at  Galveston,  for  courtesies 
shown  and  assistance  rendered  in  getting  to  and  from  points  about  th< 
bay ;  and  also  to  Major  Lane,  in  charge  of  government  works  at  Bolivai 
Poiut,  for  hospitalities  freely  exteuded.  To  Mr.  and  Mrs.  R.  E.  Halter 
of  the  Coast  Survey,  at  Padre  Island,  for  most  opportune  hospitality 
when  weather-bound  for  several  days  on  that  desert  spot.  To  Mi 
Dean,  collector  of  customs,  and  Mr.  Leo,  sheriff  of  Hidalgo  Count; 
both  at  Hidalgo;  to  Dr.  Finley,  acting  assistant  surgeon  U.  S.  A.,  ii 
camp  near  Hidalgo;  and  to  Mr.  Bourbois,  at  Lomita  ranche,  a  fe* 
miles  above  Hidalgo,  for  assistance  and  numerous  courtesies.  To  Di 
J.  C.  Merrill,  U.  S.  A.,  post-surgeon  at  Fort  Brown,  for  his  very  valuabl 
assistance  and  hearty  cooperation  in  my  work. 

And  now,  Sir,  to  you  I  owe,  most  of  all,  my  hearty  acknowledgment 
for  your  kindness  in  identifying  the  collection  of  birds  and  mammals 
and  in  editing  these  notes,  and  for  other  courtesies  reudered. 
Very  truly  yours, 

GEO.  B.  BENNETT. 
Dr.  Elliott  Coubs,  C  S.  A., 

Secretary  United  States  Geological  and  Geographical  Survey. 
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TURDID-EJ. 

MlMUS  polyglottus,  (L.).— Mockingbird. 

first  seen  in  great  numbers  at  Corpus  Christi.  On  the  Rio  Grande 
it  was  everywhere  abnudant.  There  can  little  new  be  said  abont  a  bird 
so  common  throughout  the  Sdfcth,  yet  I  will  give  an  item  or  two  that 
may  be  interesting  to  some.  When  I  saw  him  he  was  in  good  song.  He 
is  a  capital  mimic;  and  many  aud  frequent  were  the  maledictions  on  his 
pate,  when,  after  long  watching,  and  perhaps  a  shot  through  the  thick 
boshes,  instead  of  some  expected  prize,  he  made  his  appearance.  I  be- 
lieve there  is  no  bird-note  he  cannot  imitate.  While  at  work  at  our 
birds  in  the  court-house  at  Hidalgo,  we  were  several  times  greeted  with 
the  screeching  "  cha-chala-ca  v  from  the  low  bushes  ou  the  river-bank 
but  a  few  rods  distant.  Feeling  positive  that  there  could  not  be  a 
Texan  Guan  within  half  a  mile  of  us,  we  yet  went  out  to  satisfy  our- 
selves, aud  found  the  cry  to  be  that  of  a  Mocker  in  excellent  imitatiou 
of  the  chachalaca  refrain. 

The  Mockingbird  commenced  laying  on  the  Rio  Grande  about  April 
L  Our  first  eggs  were  taken  April  5.  I  kuqw  of  no  eggs  having  greater 
variations  in  markings  and  ground-color.  They  varied  from  a  ground- 
color of  the  very  palest  bluish-green  aud  a  pure  greeu  to  a  pure  buff,  and 
in  markings  from  fine  specks  over  the  entire  egg  to  great  reddish-brown 
blotches,  principally  on  the  large  end.  The  largest  egg  measured  1.25 
by  0.72;  the  smallest,  0.90  by  0.67;  the  average  of  a  large  lot  was  0.98 
by  0.72.  Many  sets  were  examined.  Young  birds  were  first  seen  about 
Kayl. 

•  30_£ _10.50  x  15.00  x  4.62  x  4.87.    Mar.  9,  Corpus  Christi. 

Haepokhynchus  rttfus  longirostkis,  (Lafr.)C8. — Long-billed  Thrush. 

Of  the  Thrushes  on  our  extreme  southern  border,  I  found  the  Texas 
Thrasher  next  to  the  Mockingbird  in  point  of  numbers.  Usually  they 
keep  out  of  the  sight  of  man,  even  when  their  home  is  invaded  and  the 
bird  driven  from  the  nest.  I  do  not  remember  of  their  making  any  cry 
of  grief  at  such  depredation.  One  day  in  April,  while  concealed  in  a 
dense  thicket  close  by  some  heavy  timber,  a  pair  of  this  species  gave 
me  pleasure  for  a  full  half  hour.  This,  I  think,  was  the  only  time  I  ever 
saw  them  for  more  than  a  moment  or  two  at  a  time.  The  male  was  nearly 
as  full  of  song  as  a  Mockingbird,  and  his  notes  seemed  much  sweeter, 
not  being  so  loud.  They  kept  very  near  each  other,  the  female  giving 
frequent  little  chirps.  I  was  unable  to  see  any  peculiarities  distinct 
from  the  habits  of  its  nearest  relative,  H.  rvfus,  excepting  that  it  was 
more  arboreal,  and  built  its  nest  much  higher.    I  found  their  nests  nu- 

*  In  these  lists  of  specimeus,  the  lirst  Dumber  is  that  of  the  specimen.  The  sign  for 
•ex  follows.  The  next  four  numbers  indicate  respectively  the  length,  extent  of  wings, 
length  of  wing,  and  length  of  tail.  Other  measurements  are  preceded  by  the,  mm*}  ol 
the  part.    Date  and  locality  follow. 
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inerous,  secured  a  score  or  more  sets  of  eggs,  and  examined  many  thai 
I  did  not  take.  My  observations  are  so  much  at  variance  with  the  de 
scription  of  these  nests  in  the  "  History  of  North  American  Birds",  bj 
Baird,  Brewer  and  Ridgway,  that  I  will  quote  from  these  authors  befon 
giving  my  experience.  "  Their  nests  are  usually  a  mere  platform  o 
small  sticks  or  coarse  stems,  with  little  or  no  depression  or  rim,  and  an 
placed  in  low  bushes,  usually  above  the  upper  branches." 

I  fouud  none  without  a  lining,  either  of  grasses,  Spanish  moss,  fin< 
roots,  or  bark.  There  was  a  marked  depression  in  every  nest,  the  de 
pressiou  varying  from  one  inch  to  two  and  one-half  inches.  Of  tho& 
taken,  the  lowest  was  four  feet  from  the  ground  and  the  highest  som 
eight  feet,  averaging,  I  think,  five  and  one-half  feet.  I  found  their  nest 
in  a  variety  of  places — prickly-pear  cactus,  Spanish  bayonet,  chaparra 
and  most  commonly  in  the  dense  undergrowth  under  the  heavier  timbei 
I  saw  no  nest  of  this  bird  in  an  exposed  position  u  above  the  uppc 
branches".  Its  usual  position  is  in  the  very  heart  of  the  tree  or  plai 
selected,  and,  like  most  of  the  nests  of  this  region,  not  capable  of  beio 
detached  from  the  thorny  bushes  without  tailing  to  pieces.  I  found  tl 
birds  and  nests  of  only  three  Thrushes,  viz :  If.  polyglottus,  Mockin 
bird  ;  27.  curvirostris,  Curve-billed  Thrush;  and  the  one  now  under  co 
sideration ;  and  I  doubt  very  much  the  ability  of  any  one  ordinarily 
tell  one  nest  from  the  other,  either  by  structure  or  position.  The  usu 
complement  of  eggs  is  four;  in  fact,  I  found  but  one  clutch  of  five.  Tl 
eggs  are  marked  very  much  like  those  of  JET.  rufus  (Brown  Thrush),  ai 
ard  hardly  distinguishable  from  them.  The  typical  egg  has  a  gronn 
color  of  the  faiutest  greenish-white,  and  is  finely  speckled  all  over  wi 
brown,  the  dotting  being  thickest  at  the  larger  end.  Several  sets  we 
obtained  with  the  ground-color  yellowish -white,  and  so  thickly  speckl 
as  to  have  a  general  color  of  ochre.  One  set  is  nearly  pure  white,  spec 
led  thickly  only  in  the  form  of  a  wreath  at  the  larger  end,  otherwi 
very  sparsely  a/id  faintly  marked.  The  shape  is  usually  uniform,  li 
all  the  Thrushes';  but  I  have  one  egg  shaped  exactly  like  a  Quail's  eg 
The  largest  egg  was  1.12  by  0.84,  and  the  smallest  1.01  by  0.75.  T 
average  length  was  1.07,  and  breadth  0.78. 

134—  9  —11.6-2  x  13.50  x  4.12  x  4.75.    i^pr.   2,  Brownsville. 
297—  9  _  11.50  x  13.25  x  4.00  x  5.00.    Apr.  29,  Hidalgo. 
333—  $  —11.00  x  13.00  x  3.85  x  5.00.    May   6,  Hidalgo. 

IIaepoehynchus  curvirostris,  (Sw.)  Cab. — Curve-billed  Thrush. 

This  Thrush,  though  frequently  seen,  is  not  so  common  as  JJ.  longin 
trh  (Long- billed  Thrush),  and  is  readily  distinguished  from  it.  I  did  u 
meet  with  it  until  we  reached  Brownsville,  on  March  20th.  %he  ve 
first  day  at  that  place,  it  was  seen  about  the  brush-fences  just  outside 
the  city.  The  bird  is  very  retiring  in  its  habits,  never  more  than  one 
two  being  seen  together,  aud  even  less  inclined  to  sing  in  exposed  plac 
than  its  near  relative,  E.  longirostris.    I  do  not  remember  hearing  i 
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song,  bot  I  am  told  by  the  residents  of  the  country  that  it  sings  very 
sweetly  in  secluded  places,  but  never  in  confinement.  Ordinarily,  one 
would  expect  to  find  its  nest  in  vdry  secluded  thickets.  The  first  nest 
secured  was  at  Hidalgo,  April  17.  Its  location  was  beneath  the  roof  in 
the  broken  side  of  a  thatched  outhouse  in  the  very  heart  of  the  village. 
A  more  exposed  place  for  human  view  could  not  be  found,  nor  was  there 
in  the  village  a  yard  more  frequented  by  children ;  yet  I  could  not  im- 
agine a  safer  retreat  from  its  more  natural  enemies — Ilawks,  Jays,  &c. 
The  female  was  shot  as  she  came  from  the  nest;  and  with  little  diffi- 
culty I  took  the  nest  entire,  with  its  complement  of  four  beautiful,  fresh 
eggs.  The  average  size  of  nest  was  about  that  of  an  ordinary  four- 
quart  measure,  although,  from  its  irregular  shape,  it  would  not  set  into 
one.  Its  depth  outside  was  fully  six  iuches,  with  an  inside  depth  of  two 
so  that  when  the  bird  was  on,  though  only  six  feet  from  the  ground, 
nothing  but  its  head  and  tail  could  be  seen.  The  nest  was  composed 
of  twigs  from  the  size  of  a  lead-pencil  down,  and  lined  with  dry 
grosses.  This  description  will  apply  to  the  several  others  found,  with 
this  difference:  some  were  smaller,  and  iu  this  instance  greater  care 
was  taken  to  intertwine  the  sticks,  so  that  it  would  hold  well  together. 
On  April  28th  I  found  a  nest  and  four  fresh  eggs  only  three  feet  from 
the  ground,  in  a  thicket,  not  far  from  a  nest  of  H.  longiroBtris. 

On  May  10th,  while  on  horseback,  I  came  upon  a  prickly-pear  cactus, 
wonderful  to  me  for  its  size  and  tree-like  shape.    Its  trunk  was  the  size 
of  a  man's  body,  and  some  of  its  branches  were  above  my  head  as  I  sat 
on  my  horse.    Its  general  form  was  that  of  a  wine-glass.    While  peer- 
in;  about  and  poking  the  stalks  with  my  gun,  I  discovered  in  the  very 
heart  of  the  great  cactus  a  nest  and  four  eggs  of  this  Thrush.    It  was 
about  five  feet  from  the  ground,  perfectly  exposed  above,  yet  nothing 
coold  be  more  secure  from  all  sides.    Not  a  sign  was  to  be  seen  of  the 
paretic  bird,  not  a  note  heard,  yet  I  felt  sure  a  pair  of  golden  eyes  were 
peering  out  of  some  neighboring  thicket.     The  eggs  once  identified 
coold  not  be  mistaken  for  those  of  any  other  bird  of  the  region.    With 
some  difficulty  I  secured  the  eggs,  wondering  in  what  other  extraordinary 
place  I  should  find  the  nest  of  this  species. 

The  shape  of  the  eggs  is  like  that  of  the  Brown  Thrush's,  only  longer. 
The  ground-color  varies  from  a  pale  to  a  rich  pea-green.  The  markings, 
are  brown,  evenly  and  finely  scattered  over  the  entire  egg.  The  largest 
egg  out  of  twenty  measures  1.18  by  0.80  of  an  inch,  the  smallest  1.03  by 
0.79.  The  length  ranges  from  1.20  to  1.03,  averaging  1.12  of  an  inch. 
The  breadth  ranges  from  0.82  to  0.73,  averaging  0.70  of  an  inch. 

133— J— 11.38x14.75x4.37x4.25.  Apr.   2,  Brownsville. 

161—9—11.00  x  13.25  x  4.12  x  4.25.  Apr.   5,  Brownsville. 

*  222—  9  —10.50  x  13.00  x  3.87  x  4.00  Apr.  17,  Hidalgo. 

272—  9  —10.75  x  13.50  x  4.25  x  4.25.  Apr.  25,  Hidalgo. 

371—  &  —11.00  x  14.12  x  3.88  x  4.12.  May  5,  Hidalgo. 

373—  9  —11.00  x  14.25  x  4.25  x  4.25.  May  5,  Hidalgo. 
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saxicolid^:. 

# 

Sialia  sialis,  (L.)  Haldeman. — Bluebird. 

On  May  3,  iu  the  vicinity  of  Hidalgo,  I  shot  the  only  pair  of  these 
birds  seen  on  the  Eio  Grande.  I  first  shot  the  male,  and,  while  picking 
it  up,  its  mate,  with  dry  grasses  in  its  mouth,  flew  into  an  old  Wood- 
pecker's hole,  in  a  dead  stub  near  by,  aud  was  soon  secured. 

348—  <?  —7.25  x  12.50  x  3.85  x  2.62.    May  3,  Hidalgo. 

SYLVIIDiE. 

Polioptila  ccbrulea,  (L.)  Sclat — Blue  gray  Onatoatcher. 

I  have  no  knowledge  of  seeing  this  bird  more  than  once  or  twice,  and 
no  specimens  were  obtained.  A  handsome  nest  and  clutch  of  eggs  were 
taken  by  Dr.  Merrill  in  April  in  the  vicinity  of  Brownsville. 

PABUXSi. 

Lophophanes  ateocristatus,  Cass. — BUtchcrested  Titmouse. 

These  lively  and  sweet  singers  were  everywhere  abundant,  especially 
iu  old  lagoon- beds,  now  largely  grown  up  with  the  mesquiteand  lignum 
vit®.  Although  so  common,  we  were  unable  to  find  their  eggs.  The 
only  nest  discovered  contained  young,  and  was  situated  in  the  split  fork 
of  a  tree,  some  ten  or  twelve  feet  from  the  ground.  The  exact  number 
of  young  could  not  be  determined,  but  there  were  certainly  five  or  six. 
On  May  3d,  I  came  upon  a  whole  family,  the  young  of  which  had  nearly 
obtained  their  growth.  I  shot  one  adult  and  five  youug,  and  at  least 
three  young  escaped.  One  day,  while  riding  aloug  the  river  road,  a 
song  new  to  me  and  beautifully  sweet  and  clear  greeted  my  ear.  Dis- 
mounting, I  followed  the  sound  into  the  forest.  The  clearness  of  the 
whistling  song,  the  locality,  and  the  careful  concealment  of  the  bird  led 
me  to  feel  sure  of  a  species  new  to  me.  At  the  very  first  sight  I  fired. 
That  song  cost  a  fine  male  Black -crested  Tit  his  life.  Had  I  suspected 
him  to  have  been  the  singer,  I  would  gladly  have  spared  the  bird,  as  my 
bag  was  already  filled. 

03—  ^  —5.75  x  9.00  x  2.87  x  2.63.  Mar.  24,  Brownsville. 

209—  9  —5.75  x  9.00  x  2.75  x  2.50.  Apr.  17,  Hidalgo, 

210—  <?  —5.75  x  9.00  x  2.81  x  2.50.  Apr.  17,  Hidalgo. 
213—  9  —5.63  x  8.75  x  2.75  x  2.50.  Apr.  17,  Hidalgo. 
236—9  —5.50  x  8.50  x  2.75  x  2.38.  Apr.  19,  Hidalgo. 
23S—  <?  —5.50  x  9.00  x  2.87  x  2.62.  Apr.  19,  Hidalgo. 

349—  9  jnv.— 5.50  x  8.50  x  2.37  x  2.12.    May    3,  Hidalgo. 

350—  9  j  a  v.— 5.37  x  8.38  x  2.62  x  2.06,    May   3,  Hidalgo. 

351—  9  jav.— 5.38  x  8.62  x2JK)x  2.05.    May   3,  Hidalgo. 

Auetparus  flaviceps,  (Sund.)  Bd. — Yellow-headed  Titmouse. 

My  first  knowledge  of  the  existence  of  this  bird  in  the  vicinity  was 
the  fiudir"  7  nest  on  April  28th ;  but  it  contained  no  eggs,  and 
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oot  recognized  at  the  time.  The  next  day  I  went  to  the  nest,  fonnd 
*gg  in  it,  and  saw  both  pareuts.  While  the  female  was  darting  in 
nit  of  the  thicket,  evideutly  alarmed  at  my  close  proximity  to  her 
are,  the  male  was  flitting  from  tree  to  tree,  on  the  topmost  branches, 
ng  as  hard  as  he  could.    I  watched  them  both  for  at  least  half  an 

when  they  disappeared. 

lowing  five  days  to  complete  their  complement  of  eggs,  I  again 
id  the  nest.  I  cautiously  approached  and  shook  the  bush,  but  no 
dew  out  of  the  nest.  Thereupon  I  i  user  ted  my  finger  in  the  small 
ng  on  the  side  of  the  nest,  and  I  could  feel  three  eggs,  and  what  I 
,'ht  were  some  loose  feathers.  Imagine  my  surprise  aud  fright  upou 
Irawing  my  finger  at  something  flying  out  of  the  nest,  directly  into 
ice.  It  was  the  female.  A  few  cries  of  alarm,  and  responses  from 
Date,  and  they  were  out  of  sight  before  I  could  reach  my  gun. 
d  carefully  examining  the  nest,  I  very  plainly  felt  four  eggs.  I 
ed  the  birds  as  well  as  the  eggs,  aud  decided  to  leave  them  until 
ler  day,  when  I  would  secure  all.  Fatal  mistake !  for  when  it  was 
visited  the  female  flew  out  of  the  nest  before  we  reached  it,  was 
at,  and  missed.  I,  however,  shot  the  male,  and  then  went  for  the 
but,  lo!  it  was  empty — not  the  least  vestige  of  an  egg  I  Nothing, 
'  opinion,  could  have  removed  the  eggs  but  the  bird  itself.  It  was 
j,  in  all  probability,  to  the  disturbance  and  fright  of  the  previous 

But  why  was  she  back  in  the  nestf  About  this  time  three  eggs 
discovered  iu  another  nest,  and  when  visited  the  day  after  they 
also  gone.  We  were  very  careful  in  examining  lest  we  should  dis- 
the  eggs.  Can  it  be  possible  that  with  the  least  touch  the  parent 
ibandons  her  eggs?  Two  nests  that  we  found  had  been  torn  open 
above,  evidently  by  some  Jay  or  other  robber.  Out  of  the  six  new 
found  between  April  28  and  May  10  we  were  only  able  to  obtain 
gg,  and  that  was  probably  an  infertile  one,  as  the  balance  of  the 
i  had  hatched  and  taken  their  departure.  One  nest  was  brought 
i  May  1  with  three  young  about  ready  to  leave.  Their  nests  are 
y  wonderful,  far  excelling,  to  my  mind,  all  other  bird  architecture 
r  fauna.  Think  of  the  size,  varying  from  four  to  ten  inches  in 
eter;  then  think  of  the  size  of  the  bird,  but  little  larger  than  a 
mingbird !  The  shape  is  like  a  bottle,  or,  better  still,  a  retort,  with 
louth  at  one  side  aud  iuclining  downward.  I  found  the  nests  built 
id  around  oue  (in  one  instauce  two)  horizontal  branch.  The  body 
nposed  of  thorny  twigs  interwoven  with  wood-moss,  grass,  and  bark, 
ining  is  of  the  softest  down  and  feathers,  not  loosely  thrown  iu, 
roven  into  a  sort  of  matting,  covering  not  only  the  whole  of  the  iu- 
•  body  of  the  retort,  or  nest  proper,  but  also  the  neck  to  the  very 
h.  The  distance  from  the  mouth  to  the  eggs  is  sometimes  six 
«.  The  place  selected  is  usually  the  extremity  of  a  branch  of  an 
$ed  bush,  and  easily  approached.  The  highest  nest  was  six  feet, 
>west  less  than  three  feet  from  the  ground.    There  they  swing,  free 
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to  every  "  norther  ",  until  they  fall  to  pieces  from  decay.  The  onlj 
locality  in  which  we  found  their  nests  was  open  chaparral,  on  that  high 
ground  where  the  cactus  and  a  thorny,  leafless  bush,  the  junco,  abound, 
and  where  are  scattered  at  intervals  clumps  of  trees  of  respecttfab 
growth,  among  which  is  the  dark  green  ebony.  The  birds,  though  oc- 
casionally seen,  are  by  no  means  abundant  The  shape  of  the  single 
egg  secured  is  pointed  at  one  end,  rounded  at  the  other,  the  grestot 
diameter  being  nearer  one  end..  It  is  pale  blue,  speckled  very  thickly 
at  the  large  end  with  reddish-brown,  but  sparsely  elsewhere.  It  measom 
0.63  by  0.44  of  an  inch. 

37ft-  <? —4.12  x  6.75  x  1.56  x  1.75.    May   6,  Hidalgo. 
415—  <?  —4.0*2  x  6.75  x  2.05  x  2.00.    May  10,  Hidalgo. 

TROGLODYTIDiB. 

Thryothoeus  ludovicianus berlandiebi,*  (Couch)  Cs.—Berlan&irft 
Wren. 

Common  on  the  Lower  Rio  Grande,  frequenting  uninhabited  places 
near  woodland,  more  especially  the  dead  trees  bordering  the  timber  and 
lagoons.  I  found,  however,  one  brood  of  young,  just  off  the  nest,  in  the 
dense  woods  near  a  bridle-path.  I  did  not  secure  many  specimens,  tot 
the  reason  that,  at  the  time,  I  supposed  them  all  ludovicianus.  Had 
I  suspected  that  they  would  prove  to  be  herlandieri,  I  should  have 
taken  a  larger  number.  Many  were  shot,  but,  as  they  showed  no  varia- 
tion from  those  retaiued,  and  as  I  had  many  recoguized  rare  birds  tc 
take  care  of,  they  were  not  preserved.  My  experience  with  the  Wrem 
about  Ilidalgo  is,  that  hewicki  and  this  variety  are  the  ones  found 
breeding  commonly.  This  bird  breeds  near  the  ground,  seldom  highei 
than  five  feet,  in  hollow  trees,  stubs,  and  even  dead  limbs  lying  on  th< 
ground.  By  the  first  of  May,  the  young  were  about  with  the  parents 
at  the  same  time  perfectly  fresh  eggs  were  taken.  Three  sets  of  fresl 
eggs  were  secured,  all  from  the  same  locality,  where  there  seemed  to  b 
quite  a  colony  of  these  birds  breeding,  many  having  families  of  young 
Two  of  the  sets  were  alike  in  color  and  markings.  Of  these,  one  (a  se 
of  live)  was  taken  May  1st  from  an  opening  four  feet  from  the  ground,  ii 
a  hollow  tree,  and  given,  less  one  egg,  which  was  broken,  to  Dr.  Merrill 
the  other  (a  set  of  four)  was  taken  May  7th  from  a  rotten  tree  lying  oi 
the  ground,  the  nest  being  only  two  feet  from  the  ground;  this  wa 
given  to  Dr.  Brewer.  Dr.  Brewer  writes  me  in  regard  to  his  set,  tha 
'*  they  differ  from  my  four  sets  of  ludovicianus  in  being  smaller,  in  hav 
ing  grouud-color  clear  white  instead  of  pink,  the  spots  larger  and  lea 

*  [The  specimens  are  rather  puzzling,  being  intermediate  between  ludovicianus  prope 
and  the  full  development  of  berlandieri.  Some  of  them,  however,  exhibit  unmistakabl 
he  dark-barred  flauks,  longer  bill,  and  other  characters  dwelt  on  by  Baird  in  his  dia# 
nous  of  berlandieri,  to  whioh  form  it  may  be  proper  to  refer  the  whole  lot,  especiall 
as  Mr.  Bennett's  field  observations  do  not  indicate  any  differences  among  the  large 
Wrens  of  this  locality. — E.  C] 
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nmerous,  bat  more  distinct  and  more  confined  to  the  larger  end  than  in 
bimeianus.  Id  fact,  they  are  much  more  like  beicicki  than  ludovicianw. 
fl»  eggs  measure  0.78  by  0.59,  0.75  by  0.59,  0.76  by  0.55,  and  0.73  by 

The  remaining  set  of  six  eggs  was  taken  May  1  from  the  same  local- 
ity. The  bird  was  caught  on  her  eggs,  and  considered  just  the  same  as 
iH  the  others  of  the  colony  breeding  there,  and  of  which  we  had  a 
nmber  of  adults  and  young.  The  eggs  vary  from  the  other  two  sets 
in  the  ground-color,  in  having  more  markings,  and  in  having  purple  in 
with  tlie  brown.  Their  average  size  is  0.80  by  0.60.  The  ground-color  is 
decidedly  pinkish;  the  brown  specks  aud  blotches  are  distributed  over 
the  whole  surface,  but  forming  a  thick  band  near  the  larger  end.  The 
nest  of  this  set  measures  four  inches  outside  diameter  by  two  inches 
inside.  It  is  composed  of  grasses,  leaves,  and  a  few  stems,  and  lined 
with  horsehair,  a  few  feathers,  aud  pieces  of  suakeskins.  It  was  sit- 
uated in  a  hollow,  live  tree,  only  three  feet  above  the  ground. 

249—  <?         --5.50  x  7.50  x  2.25  x  1.88.  Apr.  20,  Hidalgo. 

312—4  jov.-4.fi2  x  7.00  x  2.25  x  1.31.  Apr.  30,  Hidalgo. 

31*—  &  juv.— 4  87  x  7.38  x  2.13  x  1.37.  Apr.  30,  Hidalgo. 

329— <?  —6.00x8.00x2.25x2.13.  May    2,  "Hidalgo. 

330— £  juv.— 5.50  x  7.55  x  2.00  x  1.38.  May    2,  Hidalgo. 

Thbtothorus  bewicki,  (Aud.)  Bp. — Bewick's  Wren. 

This  Wren  is  everywhere  as  common  on  the  Southern  border  as  is  our 

Boose  Wren  in  the  North.    I  found  them  breeding  in  the  woods,  but 

lively  in  the  openings  of  the  chaparral,  among  the  cactus,  in  the 

thatched  jacals  of  the  towns,  aud  most  abundautly  iu  the  brush-fences. 

I  did  not  find  them  as  noisy  as  our  House  Wrens,  but  still  lively  and 

sweet  songsters.    Broods  of  full-grown  young  were  about  by  the  first 

of  May.    I  can  account  for  our  not  securing  any  eggs  of  this  species  by 

our  being  rather  late  in  the  season  for  their  first  laying,  and  also  by 

their  very  domestic  habits ;  and  as  we  were  collecting  most  of  the  time 

tway  from  the  settlements,  we  quite  naturally  neglected  those  birds 

near  at  hand.    I  saw  none  of  var.  leucogaster  of  this  species,  aud  no 

House  Wrens,  Troglodytes  aedon. 

124—  j         —4.87  x  7.00  x  2.06  x  2.00.  Mar.  31,  Brownsville. 

160—  &         —5.12  x  7.00  x  2.12  x  2.00.  Apr.    5,  Brownsville. 

294— £         —5.50  x  7.12  x  2.12  x  2.25.  Apr.  28,  Hidalgo. 

302—  S  juv 5.00  x  7.00  x  2.00  x  2.00.  Apr.  29,  Hidalgo. 

ALAUDID.2B. 

Eremophila  alpestbis  chrysol^ema,  (Wagl.)  Coues.—Southicestern 
Horned  Lark. 

I  first  met  this  bird  at  Galveston,  on  the  dry,  sandy  ridges  adjoining 
the  salt-marshes.  It  was  in  company  oftentimes  with  Plectrophanes 
Moeootcnt,  McCown's  Bunting.  In  the  vicinity  of  Browusvilltt  I  fre- 
quently saw  it  along  the  roadside,  iu  the  small  stretches  of  praitvfc  ft 
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few  miles  back  from  the  river,  and  also  as  we  approached  the  salt- 
marshes  near  the  coast.  Up  the  river  from  Brownsville  we  observed 
very  few,  as  the  country  is  more  thickly  wooded,  and  consequently  un- 
stated to  the  habits  of  the  Shore  Lark.  I  obtained  no  eggs,  although 
it  undoubtedly  breeds  near  the  coast  at  least  as  far  north  as  Galveston. 
I  saw  no  difference  in  its  habits  from  those  of  the  North.  I  recognised 
the  bird,  before  I  shot  it,  by  its  peculiar  flight  and  song.  It  differs  from 
the  typical  alpestris  in  being  smaller  and  brighter  in  color. 

108—  $  —6.50  x  11.50  x  3.62  x  2.38.    Mar.  29,  Brownsville. 

MOTACILLIDJB. 

Anthus  (Neocorys)  SPRAGun,  (And.)  ScL— Missouri  Skylark. 

Sonth  of  Galveston,  just  without  the  city  limits,  are  lagoons  and  salt- 
marshes.  The  low  ridges  dividing  them  are  covered  sparsely  with, 
grass,  and,  as  in  other  sandy  tracts,  all  of  the  tall  grass  grows  in  clumps, 
or  hummocks.  From  among  these  one  day  I  started  a  large,  scattered 
flock  of  birds.  I  recognized  amoug  them  Plectrophanes  maccoumi}  Mc- 
Cown's  Bunting,  from  having  shot  it  the  day  before.  By  chance  my  eye 
caught  sight  of  a  bird  darting  into  a  hummock.  1  flushed  and  shot  it. 
It  was  in  soiled  plumage,  and  gave  me  more  study  than  any  other  bird 
of  the  collection  before  I  ascertained  that  it  was  the  Missouri  Skylark, 
Others  were  seen  at  this  time,  but  not  obtained.  I  think  I  never  sa* 
birds  so  difficult  to  distinguish  and  shoot,  although  I  was  sure  they  wen 
somewhere  about  under  my  very  eyes.  Of  their  habits  I  could  see  little 
or  nothing.    I  think  this  bird  has  not  before  been  noticed  so  far  south.1 

5—6.50  x  11.00  x  3.38  x  2.62.    Mar.  1,  Galveston. 

SYLVICOLHXE. 

Parula  Americana,  (L.)  Bp. — Blue  Yellow-backed  Warbler. 

The  single  specimen  of  this  bird  seen  was  under  very  peculiar  circum 
stances.  We  came  from  Corpus  Ghristi  to  Point  Isabel  in  a  flat-bottomec 
oyster- boat  of  four  tons.  W  hen  almost  on  the  bar  at  Brazos  de  Santiago 
the  darkness  and  a  storm  prevented  our  passing  over,  and  duriug  th< 
night  we  drifted  out  into  the  Gulf.  The  morning  of  March  20th  founc 
us  twenty-five  or  thirty  miles  out,  with  the  sea  still  heavily  rolling,  but 
the  sky  and  air  most  beautiful.  Hoisting  all  sail  to  catch  the  genth 
breeze,  we  made  for  port.  Just  before  we  sighted  land,  imagine  oui 
surprise  and  joy  to  see  a  little  Blue  Yellow-backed  Warbler  on  oui 
mast.    It  soon  flew  down  to  the  sail,  and  thence  to  the  deck,  where 

*[  Interesting  on  account  of  the  locality,  which  is  the  southernmost  on  record.  Tin 
speoimen  has  a  dull  look,  as  if  the  plumage  were  soiled  from  the  nature  of  the  grounc 
or  herbage  where  it  was  shot.  In  the  North,  where  the  bird  is  very  common  in  aomi 
localities,  it  mixes  freely,  not  only  with  P.  maccowni,  as  here  witnessed  by  Mr.  8ennett 
but  also  with  P.  ornatus  and  with  Paaserculu*  bairdi.—E.  C] 
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1  a  few  moments,  it  felt  quite  at  home.  Oar  sailor  caught  him,  and 
as  passed  around  for  all  to  admire  and  pet.  It  would  nestle  in  our 
Is  and  enjoy  the  warmth  without  the  least  fear.  When  allowed  his 
lom,  he  would  hop  upon  us,  fly  from  one  to  another,  and  dart  off 

the  side  of  the  boat  as  if  taking  his  departure ;  when,  lo !  back  he 
Id  come  with  a  fly  or  moth  he  had  seen  over  the  water  and  had 
ored.  Several  flies  were  caught  in  this  way.  He  searched  over 
rbole  boat  and  into  the  hold  for  insects.  Often  he  would  fly  to  one 
le  other  of  us,  as  we  were  lying  on  the  deck,  and  into  our  hands 

feces,  with  the  utmost  familiarity.  He  received  our  undivided 
ition,  but  could  have  been  no  happier  thau  we.  Upon  reaching 
e,  amid  the  confusion  of  our  landing  we  lost  sight  forever  of  our 
ty  friend. 

ULA  nigrelora,  Coues,  n.  8. — SennetVs  Warbler. 

SubcceruUa,  dorao  medio  mrenti-flavo,  alia  albo  bifasciatia,  palpebria  nigrU  immaeulatia, 
litdqme  frontali  nigerrimia;  aubiua  flava,jugulo  aurantiaoo,  abdomine  infimo,  hypo- 
nit  criaaoque  albia. 

•dolt:  Upper  parts  of  the  same  ashy-blue  color  as  in  P.  americana,  with  a  dorsal 
i  of  greenish-yellow  exactly  as  in  that  species.  Wings  also  as  in  americana,  dusky, 
grayish-blue  outer,  and  whitish  inner,  edgings,  and  crossed  by  two  conspicuous 
i  bars,  across  tips  of  greater  and  middle  coverts.  Tail  as  in  americana,  but  the 
■  spots  smaller  and  almost  restricted  to  two  outer  feathers  on  each  side.  Eyelids 
without  white  marks.  Lores  broadly  and  intensely  black,  this  color  extending  as 
row  frontal  line  to  meet  its  fellow  across  base  of  culmen,  and  also  reaching  back 
rade  the  auriculars,  on  which  it  shades  through  dusky  to  the  general  bluish, 
r  parts  yellow  as  far  as  the  middle  of  the  belly,  and  a  little  farther  on  the  flanks, 
lso  spreading  up  the  sides  of  the  jaw  to  involve  part  of  the  mandibular  and  malar 
3 ;  on  the  fore  breast  deepening  iuto  rich  orange,  but  showing  nothing  of  the 
^chestnut  and  blackish  of  P.  americana.  Lower  belly,  flanks,  and  crissum  white, 
•lack  above,  yellow  below.  Legs  indefinable  light  horn-color.  Length  (of  skins, 
)  4.50;  wing  2.00-2,20;  tail  1.80-1.90 ;  bill  from  nostril  0.38-0.40 ;  tarsus  0.62-0.65 ; 
le  toe  alone  0.40  (extremes  of  three  adult  males). 

8  bird  is  entirely  distinct  from  P.  americana,  and  belongs  to  the  pitiayumi  type. 
americana  it  is  distinguished  by  the  extension  of  the  yellow  to  the  middle  belly 
tanks,  absence  of  the  decided  blackish  collar,  lack  of  white  on  eyelids,  and  broadly 
lores  involving  auriculars  and  frontal  stripe.  The  upper  parts,  wings,  and  tail 
ibstantially  as  in  americana,  the  tint  of  the  upper  parts,  shape  and  color  of  the 
1  patch,  and  the  white  wing-bars  being  the  same  in  both.  From  P.  inornata  Baird 
ere  in  the  presence  of  the  wing-bands  and  color  of  the  upper  parte,  inornata  being 
p  blue  species  with  plain  wings.  From  pitiayumi  it  differs  in  the  much  lighter- 
ed upper  parts,  and  less  of  the  yellow  below,  pitiayumi  having  deep  plumbeous- 
hack  and  the  yellow  extending  to  the  crissum.  The  relationships  are  closest  to 
\aularia,  agreeing  in  having  the  lower  abdomen  flanks  white,  like  the  crissum,  in- 
of  yellow  like  the  breast,  as  is  the  case  both  with  inornata  and  pitiayumi.  The 
ences  from  inaularis,  however,  are  readily  expressed ;  the  lores  being  decidedly 
,  and  broadly  contrasting  with  the  bluish-gray,  as  in  pitiayumi  and  inornata,  and 
ing-bands  being  as  broad  and  distinct  as  they  are  in  americana,  instead  of  narrow 
ineularia,  and  the  yellow  of  the  throat  extending  on  the  malar  region,  while  in 
ria  the  yellow  is  strictly  confined  beween  the  sides  of  the  jaw. 
■eeably  to  the  latest  fashion,  the  bird  will  probably  stand  as  pitiayumi  var.  nigrU 
but  its  probable  gradation  into  pitiayumi  through  Mexican  and  Central  Amextatttl 
vena  remains  to  be  aho wn.    It  ia  thoroughly  distinct  from  P.  americana.-— R.  C\ 
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Oq  April  20th,  soon  after  reaching  Hidalgo,  I  was  directed  up  the  lira 
some  four  miles  by  road,  and  there  shot  the  first  three  specimens  of  thn 
new  species. 

On  May  3d,  another  was  shot  among  the  mezqnite  timber  of  the  old 
resaca,  within  a  mile  of  town.  On  May  8th,  another  was  shot  in  a  dense 
forest  about  half  a  mile  from  where  the  first  three  were  obtained.  Sev- 
eral more  were  seen ;  in  fact,  they  were  more  abundant  than  any  other 
Warbler.  It  was  a  constant  surprise  to  me  while  on  the  Bio  Grande 
that  so  few  Warblers  were  to  be  seen.  I  had  depended  on  getting  ft 
large  number  of  species,  and  was  constantly  on  the  lookout  for  them, 
daily  frequenting  places  where  I  expected  to  find  them. 

All  of  the  specimens  obtaiued  are  males,  and  I  remember  of  seeing 
none  in  pairs.  They  were  seen  usually  in  little  groups  of  three  or 
four.  They  are  by  no  means  shy,  but  frequenting,  as  they  do,  the 
woods,  cannot  be  readily  seen.  Dr.  Merrill  writes  me  from  Fort  Brown 
that  in  July  be  found  the  nest  and  three  young  of  what  he  supposed  at 
the  time  to  be  Parula  americana,  but  which  may  prove  to  belong  to  this 
species.  I  have  little  doubt  that  another  season  will  bring  to  our  knowl- 
edge full  accounts  of  the  breeding  habits  of  this  beautiful  new  Warbler, 

1  have  just  received  from  Dr.  Merrill,  Fort  Brown,  a  description  of 
the  nest  found  in  July: — 

"My  nest  of  Parula  was  taken  July  5th,  about  five  miles  from  here. 
It  was  placed  in  a  small  thin  bunch  of  hanging  moss,  about  ten  feet  from 
the  ground,  in  a  thicket;  was  simply  hollowed  out  of  the  moss,  of  which 
it  was  entirely  composed,  with  the  exception  of  three  or  four  hone- 
hairs;  entrance  on  side;  contained  three  young  about  half-fledged. 
Parents  very  bold,  but  thinking  they  were  americana  I  did  not  shoot 
them." 

248—  <?  —4-37  x  6.75  x  2.25  x  1.G8.  Apr.  20,  Hidalgo. 

250—  &  —4.25  x  6.75  x  2.13  x  1.56.  Apr.  20,  Hidalgo. 

252—  <?  —4.25  x  6.75  x  2.12  x  1.63.  Apr.  20,  Hidalgo. 

343-  <?  —4.25  x  6.50  x  2.00  x  1.62.  May    3,  Hidalgo. 

396—4—4.50x7.00x2.00x1.87.  May   8,  Hidalgo. 

Helminthophaga  eupioapilla,  ( WiU.)  Bd. — Nashville  Warbler. 

The  only  specimen  seen  was  in  the  dense  woods  iu  the  vicinity  of 
Hidalgo. 

3U5—  <?  —4.50  x  6.87  x  2.00  x  1.63.    May  8,  Hidalgo. 

Helminthophaga  celata,  (Say)  Bd. — Orange-crowned  Warbler. 

Only  one  specimen  shot,  and  we  were  unable  to  save  it  on  account  of 
the  great  heat.  Measurements  taken  and  sex  examined.  The  bird  was 
shot  in  undergrowth,  near  a  lagoon. 

110—  £  —4.75  x  7.50  x  2.50  x  2.12.    Mar.  29,  Brownsville. 

Dendececa  yirens,  (Qm.)  Bd. — Black-throated  Green  Warbler. 

Shot  in  vicinity  of  Hidalgo  while  we  were  riding  along  the  road 
through  the  woods.    It  is  in  very  fine  plumage. 

251— j  —5.00  x  7.75  x  2.63  x  2.12.    Apr.  30,11\i\&\£O. 


8ENNETT    ON  BIRDS   OF   THE   BIO   GRANDE   OF   TEXAS.         13 

)RCECA  coronata,  (L.)  Or.—YeUow-rumped  Warbler. 
the  northern  end  of  Padre  Island,  in  the  middle  of  March,  I  saw 
of  the  migration  of  our  northern  birds  than  dnring  the  remainder 
stay  in  Texas,  although  1  was  on  the  island  but  three  or  four  days. 
F  the  respectable  growth  of  vegetation  upon  the  island  consisted 
ew  bashes  and  small  trees,  in  which  was  located  the  camp  of  the 
Survey.  Conspicuous  among  the  birds  seen  at  this  time  was  the 
wrumped  Warbler.  I  saw  a  few  also  about  Brownsville  up  to  about 
15.  I  am  told  that  some  remain  all  summer  on  the  southern  bor- 
>ut  I  saw  no  signs  of  it. 

>roeca  dominiga  albiloba,  (L.)  Ridgw. — Yellow-throated  Warbler. 
8  specimen  has  the  entire  superciliary  line  white.*    The  only  one 
shot  in  the  open  chaparral  among  mezquite  aud  cactus. 

84—  3  —5.37  x  8.50  x  2T5  x  2.00  Mar.  26,  Brownsville. 

us  MOTACiLLA,t  ( V.)  £p.— Large-billed  Water  Thrush. 
)t  near  Brownsville  in  a  mezquite  grove  on  the  border  of  a  lagoon, 
fifty  feet  from  the  water's  edge.  It  was  seen  flitting  through  the 
ibes  near  the  ground,  and  never  at  rest.  This  is  the  only  one 
nized,  and,  as  I  was  often  in  favorable  places  for  them,  I  cannot 
them  abundant. 

119—  9  —6.00  x  10.00  x  3.00  x  2.00.    Mar.  31,  Brownsville. 

bia  vibens,  (Z.)  Bd.— Yellow-breasted  Chat. 
Is  bird  is  quite  common  in  suitable  places,  although,  as  everywhere 
more  frequently  heard  than  seen.  Its  first  choice  is  a  thick  brush- 
.  At  Brownsville,  we  were  quite  surprised  to  have  a  bird-woman 
us  a  pair  in  a  cage,  and  I  bargained  with  her  to  keep  them  for  us 
oar  return  from  up  the  river,  but  we  never  heard  from  them  again. 
Hidalgo,  nearly  every  night,  when  through  our  work,  we  went  to 
iver  to  bathe,  and  never  did  we  fail  to  hear  the  sweet  melody  of  the 
3,  iu  a  thicket  and  brush-fence  across  the  river.  No  matter  at  what 
we  might  wake  on  a  still  night  we  could  hear  "our  Chats ",  as  we 
iarly  called  them.  I  think  them  by  far  the  finest  singers  of  all  our 
.  I  did  not  come  upon  their  nests.  I  am  indebted  to  Dr.  Merrill 
set  of  four  eggs  and  nest,  taken  near  Brownsville  while  I  was  up 
iver.  The  nest  is  composed  of  weeds  and  a  few  leaves  laid  around 
vers,  and  lined  with  a  few  rootlets.  Outside,  it  is  4J  inches  in 
eter  by  2 J  deep ;  inside,  2 J  diameter  by  2  inches  deep.  The  eggs 
rhite,  speckled  thickly  at  the  larger  end  and  sparsely  at  the  smaller 
reddish-brown.  Largest  egg  of  the  four,  0.92  by  0.71;  smallest, 
by  0.69;  average  size,  0.89  by  0.70. 

182—  £—7.12  x   9.75x3.13x3.12.    Apr.    8,  Brownsville. 

280—  3  —8.00  x  10.25  x  3.13  x  3.50.    Apr.  26,  Hidalgo. 

-   —        —  — _  — 

Typically  representing  Mr.  Ridg way's  subspecies,  which  seems  to  prevail,  if  it  be  not 
aly  form,  in  the  Mississippi  Basin  and  Texas. — E.  C] 

ee  my  "  Corrections  of  Nomenclature  in  the  Genus  Siurus  ".    <Bull.  NuttaW  CVota , 
r7.33.-E.  C.J 
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Setophaga  ruticilla,  (L.)  8w. — Redstart. 

I  saw  several  of  this  species  in  the  latter  part  of  April  at  Hick 
and  shot  one  female.  They  frequented  the  undergrowth  of  heavy 
ber  on  the  very  bank  of  the  river. 

TANAGBID^S. 

Pyranga  -estiva,  (L.)  V.— Summer  Redbird. 

The  first  I  saw  of  this  bird  was  on  April  20  in  heavy  timber  ii 
vicinity  of  Hidalgo.  Here  we  met  the  first  tall  growth  of  trees,  i 
attaining  a  height  of  fifty  or  sixty  feet,  and  free  enough  from  u 
growth  to  admit  of  ridiug  through  on  horseback.  Here  two  ma 
this  species  were  shot,  and  one  female  seen.  They  did  not  seem 
paired  at  that  time.  I  afterward  saw  them  frequently  in  the  < 
woods,  but  never  in  the  open  chaparral.  They  were  generally  se 
the  undergrowth  or  among  the  lower  limbs  of  the  larger  trees, 
not  find  them  very  shy.  On  May  7,  my  companion  flushed  a  bi 
this  species  from  its  nest,  in  which  there  was  one  egg.  He  left  the 
to  consult  me,  iu  another  parti  of  the  woods,  whether  to  leave  it  for 
eggs  or  take  it  as  it  was.  We  decided  to  take  it,  as  we  were  the 
pectin g  the  boat  any  day  to  take  us  to  Brownsville,  and  the  chan< 
reaching  that  locality  again  were  very  doubtful.  On  his  going 
although  not  half  an  hour  had  elapsed  since  his  first  visit,  the  nes 
empty.  The  nest  was  built  on  a  very  small  tree  in  the  heart  c 
woods,  and  was  only  five  and  one-half  feet  from  the  ground  on  a 
zontal  fork,  on  which  several  twigs  stood  upright,  serving  as  a  s 
basket  to  hold  it.  The  body  of  the  nest  was  composed  of  Spanish 
and  small  pliant  twigs  woven  about  the  living  branches.  The  1 
was  made  entirely  of  soft,  bleached  grasses,  and  is  plainly  seen  tbi 
the  moss  from  below.  Outside  diameter  was  5  inches  by  4£,  and  < 
of  2$ ;  inside  diameter  2£  inches,  aud  1£  deep,  with  the  rim  drai 
slightly. 

25^-  i  —7.75  x  12.00  x  3.75  x  3.00.  Apr.  20,  Hidalgo. 

255—  i  —8.00  x  12.00  x  4.00  x  3.25.  Apr.  20,  Hidalgo. 

266—  <J  —7.75  x  12,00  x  3.75  x  3.25.  Apr.  24,  Hidalgo. 

267—$  —7.75  x  12.00  x  3.75  x  3.25.  Apr.  24,  Hidalgo. 

304—  j  —8.00  x  12.25  x  3.87  x  3.25.  Apr.  30,  Hidalgo. 

342— <?— 8.25x12.75x3.87x3.12,  May    3,  Hidalgo. 

387—^—7.62x12.25x3.75x3.12.  May   7,  Hidalgo. 

HIRUNDINIDJS. 

Hieundo  horreorum,  Barton. — Barn  Swallow. 

Not  noticed  on  the  Bio  Grande ;  but  on  May  22d,  when  our  steamc 
about  opposite  Galveston,  several  of  this  species  flew  about  us,  a 
in  our  faces,  sometimes  alighting  on  the  deck.  They  kept  us  con 
for  hours. 
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Tachycixeta  bicolor,  (V.)  Cones. — White-bellied  Swallow. 

Xambers  were  seen  on  our  way  down  the  coast  from  Indianola  to 
Point  Isabel.  They  were  also  seen  about  the  lagoons  in  the  vicinity  of 
Brownsville  up  to  about  April  1st,  after  which  time  none  were  observed. 

Petbocheudon  lunifrons,  (Say)  Cab. — Cliff  Swallow. 

None  were  seen  lower  down  the  river  than  Hidalgo,  much  to  our  won- 
der, for  the  conditions  seem  quite  as  favorable  for  them  at  Brownsville 
or  Matamoras  as  at  points  above.  In  the  absence  of  cliffs  in  the  vicinity 
of  Hidalgo,  they  adapt  themselves  to  the  eaves  of  the  buildings  in  the 
town.  Through  the  kindness  of  Sheriff  Leo  we  occupied  the  court-house, 
sod  these  Swallows  were  incessantly  working  and  chattering  about  us 
from  daylight  until  dark,  and  even  in  the  night  we  could  hear  them  in 
their  nests.  We  had  ample  opportunity  to  observe  their  habits.  They 
are  gregarious  in  all  their  occupations.  In  collecting  mud  for  their 
bouses,  the  choice  spots  of  their  selection  on  the  margin  of  the  river  are 
so  thickly  covered  with  them  that  often  more  than  a  hundred  will  be 
hoddled  on  and  over  a  space  of  two  feet  in  diameter.  The  curious 
bottle-shaped  nests  were  crowded  so  thickly  together  that  little  could 
be  seen  of  them  but  their  mouths.  We  endeavored  to  obtain  a  sample 
of  the  nests  entire ;  but  there  was  so  much  quicksand  in  the  mud  of 
which  they  were  made  that  we  found  it  impracticable  to  do  so.  None 
of  the  nests  were  lined.  In  some  we  found  stones  and  bits  of  broken 
crockery,  which  had  been  thrown  in  by  the  boys  before  the  nests  were 
completed ;  and  yet  the  birds  had  laid  their  eggs  among  the  rubbish. 
Id  making  the  nest,  the  first  choice  is  a  corner  formed  by  wall,  eaves, 
and  rafter,  very  little  labor,  therefore,  being  necessary  to  make  the  re- 
maining side.  This  side  or  nest  is  made  spherical,  with  the  mouth  and 
neck  standiug  out  some  two  iuches  from  it.  The  next  ones  lap  on  to  it, 
others  lap  on  to  them,  and  so  on.  As  soon  as  a  shelf  is  formed  large 
enough  to  hold  the  bird,  it  stands  on  it  and  works  from  within.  The 
pair  work  in  turn.  To  gather  the  eggs  it  is  necessary  to  demolish  a  part 
of  the  nest,  unless,  as  we  sometimes  found,  eggs  were  laid  before  the 
nest  was  finished.  In  the  completed  nests,  the  clutch  varied  from  four 
to  seven ;  but  in  one  extra  large  nest,  which  from  its  size  and  shape 
looked  as  if  two  birds  occupied  it  in  common,  we  took  ten  eggs.  From 
the  window  of  our  sleeping-room  we  could  watch  the  birds  at  their  work 
without  disturbing  tbem,  although  but  four  feet  distant  from  some  of 
them-  Wheu  we  took  the  eggs,  on  May  7th,  some  were  nearly  ready  to 
hatch,  but  most  of  them  were  fresh,  and  many  birds  were  just  beginning 
their  nests. 

The  ground  color  of  the  eggs  is  a  dull  white.  The  markings  are  brown 
tod  very  variable.  Some  are  speckled,  others  blotched;  some  regu- 
hriy  over  the  whole  eggy  and  others  with  far  the  greater  number  of 
•pots  on  the  larger  end.  The  longest  egg  was  0.90,  the  shortest  0.70 ;  the 
broadest  0.60,  and  the  narrowest  0.53.  The  average  of  fifty  eggs  is  0.80 
by  0.56. 

389- 9 -5.75 x  11.50  x  4.12 x  1.88.    May  7,  Hidalgo. 


16  BULLETIN  UNITED   STATES   GEOLOGICAL   SURVEY. 

AMPELnWB. 
Ampelis  cedrorum,  (V.)  Bd.— Cedar-bird. 

At  Lomita  Banche,  some  seven  miles  above  Hidalgo,  I  was  snrpi 
to  see  a  flock  of  birds  alight  in  the  top  of  a  large  tree  over  my  head, 
was  rare,  indeed,  to  see  a  flock  of  land  birds  other  than  Blackbirds, 
even  they,  at  that  time  of  year,  were  scattered  in  pairs  and  busy 
nests  and  eggs.  Upon  firing  I  was  still  farther  surprised  to  pick  u\ 
own  familiar  Cherry-bird.  The  day  was  hot,  being  about  100°  Fal 
heit  in  the  shade.  I  have  shot  the  same  bird  at  home  when  the  i 
mometer  indicated  12°  below  zero.  These  birds  were  in  full  plum 
and  were  the  only  ones  seen. 

400—  £  —7.37 1 12.00  x  3.75  x  2.37.    May  8,  Hidalgo. 

viREOiraxa;. 

Vireo  olivacetjs,  (L.)  V. — Bed-eyed  Vireo. 

Shot  by  the  roadside  in  the  woods.  The  only  one  secured.  The  < 
were  well  developed. 

307—  $  —6.12  x  9.75  x  3.00  x  2.00.    Apr.  30,  Hidalgo. 

VrBEO  novebobacensis,  (Gm.)  Bp.—  White-eyed  Yireo. 

Two  birds  of  this  species  were  shot  in  open  chaparral,  and  were  pi 
bly  migrating.     We  noticed  none  after  March  27. 

85—  $  —5.00  x  7.50  x  2.50  x  2.00.    Mar.  26,  Brownsville. 
91—  $  _5.00  x  7.38  x  2.25  x  2.00.    Mar.  27,  Brownsville. 

Vibeo  belli,  Aud. — BelVs  Vireo. 

This  single  specimen  was  shot  seven  miles  from  Hidalgo,  in  a  8 
bush  under  an  ebouy-tree.    Of  its  habits  I  saw  nothing. 

394—  £—5.25  x  7.25  x  2.12  x  1.88.    May  8,  Hidalgo. 

LANIDJ3. 

Collurio  LUDOvtciANUS  excubitorides,  (L.)  Bd.— Loggerhead  Sh 

This  variety  was  quite  common  in  open  places,  but  very  shy.  It 
rarely  seen  in  the  dense  chaparral  or  wooded  districts,  preferring 
openings  near  towns  and  ranches  or  the  prairies. 

198—  $  —9.00  x  12.50  x  3.88  x  3.88.    Apr.  9,  Brownsville. 

FBINGILLID^S. 

Khynchophanes*  maccowni,  (Lawr.)  Bd.—AlcCownJ8  Bunting. 

*  [Baird,  in  1858,  it  will  be  remembered,  noted  the  non-agreement  of  the  species 
the  characters  of  Plectrophanes  proper,  and  made  a  new  subgenus,  Rhynchophanes, 
accommodation.  I  have  lately  found  a  prior  notice  to  the  same  effect.  Bonapan 
said  in  1857,  in  his  "Observations  snr  DiversesEspecesd'Emberiziens",  etc.,  E 
Mag.  de  Zool.  ix.  1857,  161 : — "  Mais  oe  que  noas  n'avons  pas  dit  encore,  et  que 
proclamons  ici,  c'est  que  le  pr£tendu  Plectrophanes  maocowni  Lawrence,  Ann.  Lj 
York,  Y,  p.  122,  du  Texas  oriental,  n'est  pas  de  celle  Sous-famille,  mais  un  Loxi 
groupe  des  Montifringilles,  tres-voisin  de  Rhodopechys  phamicoptera." — E.  C] 
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band  these  only  about  Galveston.  They  were  in  large  flocks,  and 
dated  with  them  were  Eremophila  chrysolcema.  Southwestern  Sky* 
and  Neocorys  spraguii,  Missouri  Skylark.  They  frequented  the 
r  ridges  adjoining  the  salt-marshes.  In  habits  they  reminded 
f  P.  lapponicus,  Lapland  Longspur,  as  I  saw  them  in  Minnesota 
ear.  When  flushed,  they  dart  from  side  to  side,  taking  a  swift, 
liar  course,  never  very  high,  and  suddenly  drop  down  among  the 
•tussocks,  with  their  heads  toward  you.  They  are  so  quiet  and  so 
the  color  of  their  surroundings  that  they  are  seen  with  difficulty, 
fly  in  such  scattered  flocks  that  a  single  discharge  of  the  gun  can 
n  bring  down  more  than  one  or  two.  That  they  extend  farther 
than  the  vicinity  of  Galveston  I  very  much  doubt,  for  we  would, 
probability,  have  noticed  them  if  they  had  been  farther  down  the 

1—  <?  —6.37  x  1 1.25  x  3.50  x  2.25.    Feb.  28,  Galveston. 

2—  9  — 5.7.r>  x  10.75  x  3.13  x  1.87.    Feb.  28,  Galveston. 

3—  i  —6.37  x  11.62  x  3.50  x  2.20.    Feb.  28,  Galveston. 

eeculus  savanna,  ( Wils.)  Bp. — Savanna  Sparrow. 
i  several  specimens  secured  were  found  on  or  near  the  ground,  and 
y  in  old  resaca  beds,  where  tall  grass  abounds.    I  found  none  at  all 
dalgo,  probably  owing  to  the  higher  ground,  distance  from  the 
,  and  few  openings. 

29— £—5.50x9.25  x  2.75x2.00.  Mar.    9,  Brownsville. 

66—  9  —5.25  x  8.25  x  2.62  x  2.00.  Mar.  24,  Brownsville. 

72—  i  —5.60  x  9.25  x  2.75  x  2.00.  Mar.  25,  Brownsville. 

109—  i  — 5.50  x  8.75  x  2.75  x  2.10.  Mar.  29,  Brownsville. 

17 1— <J  —5.50  x  9.25  x  2.75  x  2.10.  Apr.   7,  BrownsviUe. 

187—  <?  — 5.75x9.00x2.75x2.10.  Apr.    9,  BrownsviUe. 

cetes  gramineus  coNFiNis,  (Qm.)  Bd. —  Western  Grass  Finch. 
tb  of  the  specimens  secured  were  shot  in  low  bushes;  one  by  the 
)t  the  road,  and  the  other  in  the  openings  of  the  chaparral,  among 
actus.  From  the  nature  of  the  country,  all  of  the  ground  birds  are 
mely  difficult  to  study  or  even  shoot.  The  great  abundance  of  ira- 
:rable  thickets  give  them  convenient  and  safe  cover  at  all  times.  I 
ay  1iere  that  during  the  whole  trip  not  a  single  nest  of  the  numerous 
I  birds  was  found  on  the  ground  or  in  a  low  bush.  It  is  worse  by 
lan  collecting  on  the  Western  prairies,  for  here  one  cannot  even  ride 
or  step  near  the  nests  to  expose  the  eggs  by  flushing  the  bird. 

185—  <?— 6.60  x  10.90  x  3.35  x  2.75.    Apr.    9,  Brownsville. 
301—9  —0-25  x  10.50  x  3.10  x  2.50.    Apr.  29,  Hidalgo. 

odeomus  MAiiiTiMUS,  ( Wils.)  Sw. — Seaside  Finch. 
e  did  very  little  shore  collecting,  owing  to  frequent  changes  of 
ity  and  inconveniences  for  preserving.  Galveston  was  the  only 
;  where  I  shot  this  species;  none,  however,  were  prepared.  I  have 
oubt  that  this  bird,  as  well  as  A.  caudamtm,  Sharp-tailed  Fiucb, 
i*8  the  year  round  on  the  whole  of  the  Texas  coast. 
Bull.  iv.  No.  1—2 
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Melospiza  lincolni,  (Aud.)  Bd. — Lincoln's  Finch. 

This  bird  was  seen  in  small  flocks  about  the  low  bashes  in  expo 
places  in  the  vicinity  of  Brownsville.    Farther  up  the  river  I  did 
notice  any.    They  were  full  of  song,  and  rather  shy,  darting  into 
bashes  at  my  approach. 

196—  $  —6.00  x  8.10  x  2.50  x  2.00.  Apr.   2,  Brownsville. 

146— <?— 5.75x8.00x2.40x225.  Apr.    3,  Brownsville. 

211—  £—5.60  x  8.40  x  2.50  x  2.25.  Apr.  17,  Brownsville. 

212—  <?  —5.85  x  8.40  x  2.50  x  2.50.  Apr.  17,  Brownsville. 

Peuosa  oassini,*  ( Woadh.)  Bd.—Cassin's  Finch. 

This  shy  Finch  is  quite  common  aboat  Brownsville  early  in  the  seat 
Its  colors  render  it  almost  invisible  while  at  rest.  At  the  first  sigh 
man,  it  darts  into  the  thickest  of  bushes,  and  is  with  difficulty  frighte 
out.  It  is  a  sweet  singer,  and,  when  undisturbed,  is  usually  perched 
the  topmost  branches  of  low  bushes.  Its  song,  although  not  lou< 
quite  distinct  from  that  of  other  birds,  and  once  heard  cannot  be  i 
taken.    I  did  not  meet  with  it  above  Brownsville. 

188—  S  —6.25  x  8.50  x  2.60  x  2.60.    Apr.  9,  Brownsville. 

189—  $  —6.25  x  6.25  x  2.55  x  2.50.    Apr.  9,  Brownsville. 

Amphispiza  bilineata,  (Cass.)  Coucs.— Black-throated  Finch. 

These  beautiful  little  birds,  almost  as  restless  as  the  Titmice,  > 
found  in  all  suitable  localities  on  the  Bio  Grande.  At  the  time  I 
them  they  were  always  in  pairs,  and  not  at  all  shy,  and  I  enjoyed  wa 
ing  them  exceedingly.  I  refrained  from  shooting  many,  with  a  vie 
finding  their  eggs.  Every  few  days  I  would  visit  certain  locali 
where  I  never  failed  to  find  the  birds,  but  was  quite  unsuccessful 
finding  their  nests. 

There  is  a  bush  on  the  Bio  Grande,  whose  name  I  could  not  le 
common  in  exposed  and  dry  places,  usually  on  barren  knolls  borde 
the  resacas,  whose  scanty  leaves  are  so  small  that  it  at  all  times 
sents  a  dull  and  lifeless  appearance.    It  is  this  bush  that  the  Bl 
throated  Finches  like  to  frequent.    The  male  will  sit  on  the  top 
bush,  four  or  five  feet  from  the  ground,  and  sing  to  his  mate  by 
hour,  she  meanwhile  flitting  from  bush  to  bush,  as  if  her  nest  was  i 
though  in  no  way  manifesting  any  alarm.    On  the  6th  of  May  I 
a  nearly  full-grown  young,  this  showing  that  they  begin  to  lay ' 
early. 

122—  <?        —6.40  x  8.25  x  2.50  x  2.35.  Mar.  31,  Brownsville. 

123—  9         —5.35  x  8.00  x  2.35  x  2.25.  Mar.  31,  BrownsviUe. 
292—  <?         -6.60x8.25x2.50x2.35.  Apr.  28,  Hidalgo. 
298—  J         —5.50  x  a25  x  2.50  x  2.25.  Apr.  29,  Hidalgo. 
381—  <j  juv.— 5.10  x  8.00  x  2.50  x  2.00.  May     6,  Hidalgo. 

*  [Important  specimens,  illustrating  this  good  species  in  its  pnrity.  See  the  corre 
of  the  error  I  committed  in  the  "  Key",  in  Birds  of  the  Northwest,  p.  140. — E.  O.] 
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Spizblla  socialis,  ( Wits.)  Bp. — Chipping  Sparrow. 


3.25—  i  —5.25  x  9.25  x  2.75  x  2.50.    May  1,  Hidalgo. 
3.63—  9  —5.35  x  8.50  x  2.65  x  2.30.    May  4,  Hidalgo. 

Spizllla  pallida,  (Sw.)  Bp. — Clay  colored  Sparrow. 

The  single  specimen  was  shot  in  a  low  bosh  jnst  outside  of  the  village 
of  Hidalgo.    Nothing  whatever  noticed  of  its  habits. 

290—  9  —5-75  x  8  x  2.25  x  2.50.    Apr.  28,  Hidalgo. 

Zonotrichia  leucophrys,  ( Forst.)  Sw.—  White-crowned  Sparrow. 

These  birds  were  all  in  poor  plumage,  as  they  were  undergoing  their 
tyring  moult.  They  were  abundant  about  hedges,  fences,  and  thickets, 
in  company  with  O.  grammica,  Lark  Finch.  I  did  not  take  any  var.  inter- 
ftrita,  which  takes  the  place  of  this  species  when  it  leaves  for  the  North. 
I  presume  I  could  have  obtained  them  before  I  left  if  I  had  not  been 
occupied  with  other  birds. 

82—  9  —6.25  x   9.65  x  3.0  x  2.75.  Mar.  26,  Brownsville. 

127—  9 —8.00  x   9.75  x  3.0  x  3.00.  Mar.  31,  Brownsville. 

128—  9  —7.00  x   9.75  x  3.0  x  2.75.  Mar.  31,  Brownsville. 
137—  9  —7.25  x  10.00  x  3.1  x  2.75.  Apr.   2,  Brownsville. 

Chondestss  grammica,*  (Say)  Bp. — Lark  Finch. 

1  found  this  bird  very  common  about  Brownsville,  but  quite  scarce 
farther  up  the  river.  Generally  seen  about  brush-fences  and  in  meadows 
with  scattered  clumps  of  trees ;  sometimes  in  broken  flocks,  and  again 
apparently  in  pairs.  My  first  one  was  shot  on  the  ground,  where  it 
seemed  to  be  feeding  alone.  I  frequently  came  upon  companies  of  them 
oo  the  ground.  They  were  often  seen  in  company  with  Z.  leucophrys, 
White-crowned  Sparrow.  A  large  number  of  birds  was  taken,  but  only 
a  few  measured. 

90— £  —6.50  x  11.00  x  3.50  x  2.75.    Mar.  27,  Brownsville. 
132— <?  —6.85  x  11.25  x  3.75  x  2.75.    Apr.    2,  Brownsville. 

EtlSPizA  Americana,  (Qm.)  Bp. — Blade-throated  Bunting. 

These  two  birds  were  the  only  ones  we  happened  to  meet  with,  and 
they  were  shot  in  open  woodland,  in  company  with  Blue  Grosbeaks  and 
Orioles. 

314—  9  —6.00  x  9.75  x  3  x  2.25.    Apr.  30,  Hidalgo. 
378—9-6.00x9.50x3x2.12.    May    6,  Hidalgo. 

Gonuphea  ccerulea,  (L.).—Blue  Grosbeak. 

Not  very  abundant,  yet  breeding  all  along  the  Lower  Rio  Grande. 
At  Hidalgo,  a  pair  was  noticed  continually  about  the  river-bank.  We 
vm  careful  not  to  shoot  them,  and  the  citizens  joined  us  in  trying  to 

*[Skt  grammica.    I  see  no  authority  for  the  current  form,  "grammaca".— E.  C."\ 
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fiud  tbeir  nest.  One  day,  by  accident,  I  discovered  it.  About  May  1st, 
several  of  us  were  coming  along  the  beaten  path  from  the  ferry.  I 
turned  aside  to  take  a  short  cut  through  the  weeds,  which  grew  nearly 
as  tall  as  my  head.  Not  more  than  ten  feet  from  the  path  I  came  upon 
a  partly  overturned  nest,  containing  four  young.  Their  pin-feathers, 
though  just  started,  showed  deep  blue  on  the  wings.  The  nest  was 
about  four  and  one-half  feet  from  the  ground,  and  composed  of  grasses 
twined  around  the  weed-stalks,  after  the  manner  of  Blackbirds'  building. 
It  was  by  no  means  firmly  built  nor  tightly  bound  to  the  stalks,  and 
some  cattle  had  evidently  nearly  tipped  the  little  household  out  I 
righted  the  nest,  bound  it  to  a  fresh  stalk  or  two,  and  left  it.  AS  the 
time  we  were  examining  and  working  at  the  nest,  the  parents  were  sit- 
ting on  a  woodpile  close  by,  showing  no  alarm  whatever. 

281-  $  —7.75  x  12.25  x  4.00  x  3.10.  Apr.  26,  Hidalgo. 

303—  £  —7.25  x  11.25  x  3.50  x  2.85.  Apr.  29,  Hidalgo. 

327— <?— 7.50x12.00x3.50x2.85.  May   2,  Hidalgo. 

345— ^—7.25  x  11.(15x3.50x3.00.  May   3,  Hidalgo. 

Cyanospiza  ciris,  (L.)  Bd.— Painted  Finch. 

April  25th,  at  Hidalgo,  was  the  first  we  saw  of  this  beautiful  bird,  after 
which  we  saw  one  or  two  daily-  They  were  extremely  shy.  The  sped* 
men  obtained  is  remarkable,  having  every  outward  appearance  of  being 
a  female,  and  yet  being  a  male,  with  fully  developed  testicles.  Two 
of  us  examined  it  with  great  care,  and  deliberated  over  the  case;  there- 
fore, there  is  no  chancy  of  a  mistake.* 

362—  $  —5.50  x  9.00  x  2.75  x  2.40.    May  4,  Hidalgo. 

Cyanospiza  versicolor,  (Bp.)  Bd.-— Western  Nonpareil 

I  did  not  obtain  any  specimens  of  this  bird,  but  I  saw  and  compared 
two  line  males  t  shot  by  Dr.  Merrill  near  Brownsville  while  I  was  up  the 
river. 

Cyanospiza  cyanea,  (L.)  Bd. — Indigo  bird. 

I  have  to  note  seeing  a  number  of  these  beautiful  and  familiar  birds 
on  the  Kio  Grande,  at  a  ranche,  when  our  boat  stopped  for  wood  on 
April  15th.  While  the  crew  were  cutting  the  wood,  I  improved  the  delay 
by  taking  the  gun  and  sauntering  about.  I  must  have  seen  at  least  a 
dozen  of  these  birds,  of  both  sexes.  They  persisted  in  either  staying 
on  the  farther  side  of  an  impenetrable  brush-fence  or  else  out  in  the 
thicket  over  a  swamp.  To  shoot  them  in  either  case  would  have  been 
unprofitable,  for  I  could  not  have  recovered  the  birds.  They  were  siug- 
ing  very  sweetly,  and  were  the  only  oues  I  met  during  the  trip. 


— 1- 


*  [The  plumage  is  absolutely  that  of  the  mature  female,  to  which  Bex  auy  ornitholo- 
gist would  refer  the  specimen  without  hesitation  but  for  the  author's  positive  testi- 
mony to  the  contrary.— E.  C] 

tSeo  r  'tbeSuttah  Ornithological  Club,  ii.  n.  4,  109,  Oct.  1877. 
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ihuloxia  slnuata,  Bp. — Texas  Cardinal 

the  close  vicinity  of  Brownsville,  I  found  these  birds  quite  abuu- 
I  first  met  tbem  while  after  some  Cowbirds,  Molothrus  ceneus,  in  a 
i-fence,  Dear  the  Catholic  cemetery,  and  shot  two  females.  One 
by  following  up  the  fences  just  without  the  city,  one  on  each  side, 
btained  eleven,  and  out  of  the  lot  only  one  was  a  male.  At 
Igo,  we  met  occasionally  solitary  pairs  in  the  thickets  away  from 
ations.  Their  habits  I  found  to  be  much  like  those  of  the  Cardinal 
ird,  only  they  keep  closer  to  the  ground.  We  searched  everywhere 
tieir  nests,  but  with  no  success.  Out  of  ovet  twenty  specimeus 
ed,  there  were  only  three  males.  I  several  times  heard  the  whistle 
e  male,  and  I  could  readily  distinguish  it  from  the  note  of  cardi- 
I  found  this  species  very  shy ;  and  when  surprised,  instead  of 
;  boldly  off  to  another  bush,  it  would  invariably  dart  toward  the 
id,  and  fly  along  the  brush,  behind  some  projection,  or  through  the 
to  the  opposite  side,  so  that  a  shot  on  the  wing  was  out  of  the 
ion.  Their  skins  are  extremely  tender,  and  their  skulls  are  ex- 
kl,  so  that  great  care  must  be  observed  in  skinning,  or  ugly  reuts 
>e  the  result.  That  they  breed  along  the  Lower  Bio  Grande,  there 
9  no  doubt,  and  we  may  expect  before  long  full  accounts  of  their 
iog  habits. 

120—  9  —6*00  x  11.00  x  3.50  x  4.00.  Mar.  31,  Brownsville. 

121—  9  —8.25  x  11.50  x  3.50  x  4.00.  Mar.  31,  Brownsville. 
158— £—8.50  x  11.75  x  3.75  x  4.00.  Apr.    5,  Brownsville. 
159— 9— «.25x.ll.50x  3.50x3.75.  Apr.    5,  Brownsville. 
235— £—8.50  x  11.50  x  3.65  x  3.85.  Apr.  19,  Hidalgb. 
289—  <?  — 8.50  x  11.75  x  3.50  x  3.85.  Apr.  28,  Hidalgo. 
360—  9  —8.25  x  11 .00  x  3.40  x  4.00.  May    4,  Hidalgo. 

INALL3  vibginianus,  (Brisson)  Bp. — Cardinal  Redbird. 

:  habits  of  this  familiar  bird  are  too  well  known,  both  in  the  gar- 
3f  the  South  and  in  captivity,  to  need  any  further  notice.  So  far, 
rer,  from  finding  them  as  tame  on  the  Bio  Grande  as  they  are  rep- 
ted  to  be  elsewhere,  the  reverse  is  true.  We  found  them  quite 
on,  yet  very  shy.  A  number  of  nests  and  sets  of  eggs  were 
led.  They  were  generally  takeft  in  deuse  thickets,  some  five  feet 
the  ground ;  but  we  found  oue  nest  and  two  eggs,  seven  feet  from 
round,  in  a  busby  tree;  and  another,  only  two  and  one-half  feet 
the  ground,  in  a  thicket.  First  nest  and  three  fresh  eggs  found 
28th.  Their  nests  vary  greatly,  according  to  location ;  some  are 
*,  and  others  hardly  more  thau  would  answer  for  a  Carolina  Dove, 
i&h  moss  enters  largely  into  the  outside,  together  with  twigs  and 
s.  The  lining  is  composed  of  rootlets  and  pliant  twigs,  and  some- 
grasses  also.  The  eggs  are  dull  white,  blotched  and  speckled  all 
but  more  heavily  at  the  larger  end,  with  brown ;  generally  the  spots 
ngthened,  which  gives  the  eggs  the  appearance  of  being  streaked. 


22      BULLETIN  UNITED  STATE8  GEOLOGICAL  SURVEY. 

The  largest  egg  was  1.02  by  0.72;  the  smallest,  0.94  by  0.72;  avenge 
size,  0.90  by^O.72. 

74— £  —8.15  x  11.25  x  3.50  x  3.50.  Mar.  25,  Brownsville. 

92—  J  —8.25  x  1 1.50  x  3.65  x  4.00.  Mar.  27,  Browntmlle. 

104— <?— 8.00x11.75x3.60x4.00.  Apr.   6,  Brownsville. 

192—  £—8.75x11.40  x  3.«0  x  4.00.  Apr.    9,  Brownsville, 

218—5—8.25  x  11.25  x  3.40  x  3.75.  Apr.  17,  Hidalgo. 

232—  4  —8.00  x  11.00  x  3.50  x  4.00.  Apr.  19,  Hidalgo. 

237—  $  —8.75  x  1  LOO  x  3.00  x  4.00.  Apr.  19,  Hidalgo. 

359— <J— 9.00x11.50x3.50x4.25.  May    4,  Hidalgo. 

3G4—  9  _8.00  x  10.75  x  3.25  x  3.75.  May    4,  Hidalgo. 

Embernagra  rufivirgata,  Later. — Green  Finch. 

1  uiet  this  bird  frequently,  both  in  the  vicinity  of  Brownsville  and 
Hidalgo.  It  would  take  a  long  time  to  become  well  acquainted  with 
the  habits  of  this  species,  on  account  of  its  color  being  so  little  distin- 
guishable from  the  shade  of  the  thickets  which  it  frequents.  I  do  not 
consider  it  shy.  I  have  several  times  been  obliged  to  retreat  before 
shooting,  to  save  the  bird  from  being  blown  to  pieces.  On  May  5th,  I 
spent  two  or  three  hours  watching  a  Green  Finch  carrying  grasses  in  its 
beak,  but  my  patience  was  unrewarded  with  the  sight  of  its  nest  In 
addition  to  the  two  nests  found  last  year,*  Dr.  Merrill  writes  me  of  find- 
ing others  since  I  left.  This  demonstrates  that  they  raise  at  least  two 
broods  within  our  limits,  one  in  May  and  June,  the  other  in  August  and 
September. 

138—  <?  —6.50  x  8.50  x  2.40  x  2.50.  Apr.   2;  Brownsville. 

105— <?— 6.50x9.00x2.75x2.60.  Apr.   6,  Brownsville. 

328— <?— 6.75x9.00x2.50x2.60.  May   2,  Hidalgo. 

377— £-6.15x8.50x2.60x2.50.  May   6,  Hidalgo. 

414—  <?  —6.50  x  8.75  x  2.60  x  2.75.  May  10,  Hidalgo. 

417—  $  —6.00  x  8.75  x  2.45  x  2.50.  May  11,  Hidalgo. 

ICTERIDJ3. 

Molothrus  ater  obscurus,  (Om.)  Ooues.i— Dwarf  Cowbird. 

This  bird  made  its  appearance  in  force  at  Brownsville  about  April  1st, 
falling  in  at  once  with  M.  pecoris  and  the  troops  of  other  Blackbirds. 
By  the  first  of  May,  all  of  M.  pecoris  had  gone  north,  and  the  Dwarf 
variety  was  abundant  everywhere  in  its  place.  At  the  stable  where  I 
was  in  the  habit  of  going  for  horses,  they  fairly  swarmed,  coming  in  at 
the  open  doorways  with  Quiscalus  macrurus.  Great-tailed  Grackle. 
ScolecophagxtH  cyanoccphalw.  Blue-headed  Grackle,  and  Molothrus  ceneuM, 
Red-eyed  Cowbird.  The  Dwarf  Cowbird  was  conspicuous  among  them 
all,  hopping  on,  under,  aud  all  about  the  horses  after  food.  It  is  marked 
exactly  like  At.  pecoris^  but  is  very  perceptibly  smaller.  Its  habits  are 
in  every  respect  the  same.  I  found  one  egg  in  a  nest  of  Icterus  bullocki, 
Bullock's  Oriole,  and  another  in  a  nest  of  Icterus  cucullatus,  Hooded 

"See  Bulletin  of  Nat  tall  Oru.  Club,  i.  89,  Nov.  1876. 
t  Cf.  Birds  of  the  Northwest,  1*74,  ISO. 
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Oriole.  The  eggs  resemble  those  of  M.  pecoris,  bat  are  not  so  heavily 
speckled,  and  are  smaller.  Color  dull  white,  with  the  faintest  tiuge  of 
Woe,  and  finely  speckled  with  light  brown,  much  more  thickly  at  the 
larger  end.  The  size  of  the  largest  egg  is  0.80  by  0.60,  the  only  one 
retained. 

Moloturus  JBNEUS,  ( WagL)  Cab. — Bronzed  or  Bed-eyed  Cowbird. 

[Icttnu  aentus,  Licht.  "Mas.  Berol." 

Fmneolius  aeneus,  Wagler,  Lus,  1829, 75a— Bp.  C.  A.  i.  1850,  426. 

ifdmu  ctneus.  Gray,  "  Gen.  of  B.  iL  184-,  346  * 

Miloikns  aeneus.  Cab.  Mas.  Hein.  i.  1851,  192.— Sol.  "  P.  Z.  8.  1856,  300 ;  1859,  365, 

381".— S.  &.  8. "  Ibis,  I860,  34  ".— Scl.  Cat.  1862, 135  (Mexico).— Giebel,  Noinencl. 

Av.  1875,  609.— Lawr.  Ball.  Nat.  Mas.  n.  4,  1876,  24  (Tehaantepec).—  Merrill, 

BoU.  Xnttall  Club,  i.  1876,  88  (introduced  to  U.  8.  fauna ;  Fort  Brown,  Texas ; 

abundant).— Merrill,  ibid,  ii.  1877,  85  (habits). 
Jttriftrw  (Callotki  us)  omeus,  Cass.  Pr.  Phila.  Aead.  1866, 18  (critical).— Gray,  Handlist, 

ii.  1870,  37,  n.  6509. 
MMkns  robustus,  Cab.  Mas.  Hein.  1851, 193;  "  J.  t  0. 1861,  81 ". 

Hab.— Mexico  and  Central  America.  Guatemala.  Veragua.  Costa  Rica.  Yucatan. 
Berth  to  the  Rio  Grande  of  Texas. 

i  ad.  oorpore  toto  cum  capite  ameo-atris,  unicoloribus,  alis  cauddque  nigris,  riridi-violaoeo- 
fopturatU.  Long,  tot  8J;  ala  4f;  cauda  3£.  9  <*d.  minor,  obscvrior,ex  toto  niger,  nee 
ftraneaiy  sed  vix  nitens.    Long,  ala  A\ ;  cauda  2$. 

4,  adult:  Entire  body  and  head  uniform  black,  splendidly  lustrous  with  bronzy 
reflections,  the  tint  very  mnch  like  that  of  the  back  of  Quiscalus  purpureas  var.  ameus. 
This  rich  brassy-black  is  perfectly  uniform  over  the  whole  bird,  there  being  no  distinc- 
tion of  color  between  the  head  and  body,  so  conspicuous  in  M.  aier.  Wings  and  tail 
black,  with  violet,  purple,  and  especially  green  metallic  lustre  on  the  upper  surfaces. 
Under  wing-  and  tail-coverts  chiefly  violaceous-black ;  the  purplish  and  violaceous  tints 
ue  also  most  noticeable  on  the  upper  coverts  of  both  wings  and  tail,  the  reflections  of 
the  quill-feathers  themselves  being  chiefly  green.  Bill  ebony-black.  Feet  black. 
"Iris  red."  Length  8-8*;  extent  about  11;  wing  44~4f;  tail  2£-3*;  bill  -£i  along 
oilmen ,  very  stout  and  especially  deep  at  the  base,  much  compressed,  the  lateral  oat- 
line  concave,  the  under  outline  perfectly  straight,  the  upper  gently  couvex  through- 
out, the  tip  very  acute. 

9  notably  smaller  than  the  male ;  the  wing  scarcely  over  4  inches,  the  tail  under  3; 
cnlmen  scarcely  f .  Color  not  brown,  as  in  if.  ater  $ ,  but  uniformly  quite  black,  with 
considerable  gloss,  though  nothing  like  the  brassy  splendor  of  the  male.  Wings  and 
tsil  with  greenish  reflections. 

Young  £:  I  have  seen  no  very  young  birds.    Early  spring  birds,  in  imperfect  dress, 
are  exactly  like  the  adnlt  9  In  color,  bat  mnch  larger. 

This  beautiful  species  of  Molothrus  cannot  be  confounded  with  the  Common  Cowbird. 
It  mnch  more  nearly  resembles  Scolecophagus  cyanocephalus,  being  of  nearly  or  about 
the  same  size,  aud  in  fact  might  not  be  distinguished  at  first  sight  when  flying  about, 
nukes  in  perfect  dress,  when  the  brassy  lustre  is  conspicuous.  The  iris  is  red,  that  of 
Brewer's  Blackbird  being  yellow,  and  the  bill  is  much  stouter.  There  is  no  distinction 
whatever  in  color  between  the  head  and  body,  and  the  bronzy  tint  is  much  that  of 
tome  varieties  of  the  Purple  Grackle,  contrasting  strongly  with  the  violaceous-green 
wings  and  tail.  The  bronzing  is  only  on  the  ends  of  the  feathers,  the  covered  parts  of 
which  are  violaceous-black,  with  plain  dusky  roots.  In  the  breeding  season,  the  males 
are  said  to  present  a  peculiar  puffy  appearance  of  the  fore  parts,  and  some  fullness  of 
the  plumage  of  these  parts  is  recognizable  in  the  prepared  skins.  The  deacnpUou  \* 
taken  from  specimens  from  Fort  Brown,  Texas.— E.  C.J 
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This  fine  large  Cowbird,  so  recently  added  to  our  fauna,  is  very  abun- 
dant all  along  the  Lower  Rio  Grande,  and  is  easily  distinguishable  bom 
the  other  members  of  the  genus.    The  only  Blackbird  for  which  it  craM     i 
be  mistaken  at  gunshot  range,  and  with  which  it  is  intimately  associated 
np  to  about  May  1st,  is  Scolecophagus  cyanocephalus.  Blue-headed  Orackle.     '] 
Iu  full  plumage  they  are  not  so  much  alike  as  when  immature.    The  iris 
of  M.  ccnem  is  bright  red,  and  can,  upon  acquaintance,  be  readily  dis-     < 
tinguished  from  the  bright  lemon  iris  of  8.  cyanocephalus  at  quite  a 
distance.    They  breed  later  than  most  of  the  family,  and  in  habits  an     : 
very  similar  to  M.  ater,  our  Common  Cowbird.    They  had  only  com- 
menced to  lay  when  I  left.    For  a  very  complete  account  of  their  breed- 
ing habits  I  refer  to  au  article  by  Dr.  James  C.  Merrill,  in  the  Bulletin 
of  the  Nuttall  Ornithological  Club,  ii.  n.  4,  85,  October,  1877. 

115—  S  — &50  x  15.00  x  4.65  x  3.25.  Mar.  30,  Brownsville. 

116— <? —8.25  x  15.00  x  4.75  x  3.50.  Mar.  30,  Brownsville. 

126—  £—9.00  x  15.25  x  4.65  x  3.25.  Mar.  31,  Brownsville. 

361— <?— 8.75x15.00x4.75x3.25.  May    4,  Hidalgo. 

372— <?— 9.00x14.75x4.40x3.00.  May   5,  Hidalgo. 

AGELiEUS  pncENiOEUS,  (L.)  V. — Red  winged  Blackbird. 

I  found  this  species  breeding  in  great  numbers  along  the  Lower  Bio 
Grande.    They  usually  build  their  nests  low,  among  the  rank  growth  of 
weeds  and  willows  that  spring  up  in  the  resaca  beds  after  the  annual 
overflows  of  the  river.    One  nest,  however,  I  found  at  least  twenty  feet 
high  in  a  niezqnite-tree.    It  was  composed  of  bleached  grasses  and  at- 
tached to  a  leaning  branch ;  was  partly  pensile,  and  looked  like  a  large 
nest  of  the  Orchard  Oriole,  Icterus  npuriw.    I  was  deceived  into  climb- 
ing for  it.    Hundreds  of  eggs  were  examined,  and  the  only  difference  I 
could  see  from  those  of  the  North  was  in  size,  the  Southern  eggs  being 
smaller.    Iu  a  large  series  of  eggs  taken,  the  longest  was  0.99  of  an  iuch 
and  the  shortest  0.80 ;  the  broadest  0.72  and  the  narrowest  0.G3.    The 
average  length  is  0.91  and  breadth  0.67. 

Xanthooephalus  icterocephalus,  (Bp.)  Bd. — Yellow-headed  Black- 
bird. 

On  April  25th,  at  Hidalgo,  we  first  met  these  impudent  birds, associated 
with  Cowbirds  and  Blue-headed  Grackles,  on  a  fence  in  the  centre  of 
the  village.  Three  specimens  were  shot,  and  for  a  few  days  thereafter 
we  saw  them  in  the  vicinity,  flying  about  with  Redwings  and  Cowbirds, 
after  which  we  saw  them  no  more.  I  am  told  they  are  very  abundant 
during  the  winter  months. 

•-.75—  J  —10.50  x  18.25  x  5.75  x  4.00.  Apr.  25,  Hidalgo. 
276—^—10.25  x  17.00  x  5.50  x  4.00.  Apr.  25,  Hidalgo. 
277—  <J— 11.00  x  18.00  x  5.75  x  4.35.    Apr.25,  Hidalgo. 

STURNELLA  MAGNA,  (L.)  Sic— Field  Lark. 

Common  on  the  prairies,  and  whenever  we  drove  or  rode  through  them 
numbers  were  seen.    We  did  not  obtain  var.  negketa^  although  it  is 
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abtedly  common.  Most  of  oar  time  was  spent  among  the  timber, 
be  birds  of  the  prairies  were  neglected. 

86—  9  —9.00  x  15.00  x  4.00  x  2.C0.    Mar.  28,  Brownsville. 

bus  spurius,*  (L.)  Bp.— Orchard  Oriole. 

mmon  everywhere  in  open  woodland  or  niezquite  chaparral.  It 
to  build  in  mezquite,  wesatchc,  and  willow-trees.  They  are  exactly 
;he  Northern  birds  in  plumage,  and  vary  from  them  only  in  size, 
t  takes  close  measuring  to  tell  one  from  the  other.  The  nests  are 
v  always  made  of  bleached  grasses,  wholly  or  partially  pensile,  and 
at  lining.  Eggs  bluish-white,  sometimes  pare  white,  with  spots 
ierogly  phics  on  larger  end  of  deep  brown,  almost  black.  Average 
f  eggs  is  0.84  by  0.57. 

81—  &  —7.25  x  9.75  x  3.00  x  2.50.  Mar.  26,  Brownsville. 

316—  <?  —6.75  x  9.65  x  3.00  x  2.75.  Apr.  30,  Hidalgo. 

317—  f  —6.75  x  9.75  x  3.00  x  2.75.  Apr.  30,  Hidalgo. 

318—  $  —6.50  x  9.50  x  3.00  x  2.50.  Apr.  30,  Hidalgo. 
31£_  $  _&65  x  9.50  x  3.00  x  2.75.  Apr.  30,  Hidalgo. 
320—  $  —6.50  x  9.40  x  3.00  x  2.50.  Apr.  30,  Hidalgo. 

ius  bullocki,  (Sw.)  Bp. — Bullocks  Oriole. 

far  as  my  experience  went,  this  species  was  the  rarest  of  the  Ori- 
>n  the  Bio  Grande.  Were  I  to  compare  the  four  kinds  found  there, 
aid  say  we  saw  twenty  cucullatus,  Hooded,  to  six  spurius,  Orch- 
o  four  auduboni,  Audubon's,  to  one  bullocki,  Bullock's.  Most  of 
)llectiug  and  study  of  these  birds  was  at  Hidalgo;  but  as  a  few 
of  distance  along  the  river  is  apt  to  show  a  change  in  the  avi- 
t,  it  is  possible  that  at  other  points  this  proportion  would  be  decid- 
changed.  Up  to  the  time  we  left  Hidalgo  (May  lltb),  I  only  found 
est  (May  7th),  and  that  contained  four  fresh  eggs  of  this  species  and 
f  Molothrus  ater  obscurus,  Dwarf  Gowbird.  The  nest  was  situated 
■>  ten  feet  from  the  ground,  between  two  small  horizontal  branches 
>  thick  foliage  of  the  tree,  and  was  composed  of  dried  grasses  and 
ish  moss  in  about  equal  proportion,  with  no  lining.  The  eggs  are 
,  speckled  with  reddish-brown  quite  thickly  on  larger  end,  but 
ely  over  the  other  parts.  The  measurements  are  0.96  by  0.60, 0.91 
51,  0.90  by  0.60,  and  0.90  by  0.60. 

205—  $  —8.50  x  12.50  x  4.00  x  2.75.    Apr.  13,  Brownsville. 

344— £—8.00x12.50x3.40x3.25.    May   3,  Hidalgo. 
346— <? —8.60  x  13.50  x  4.00  x  3.40.    May   3,  Hidalgo. 

Etus  cuoullatus,  Sw. — Hooded  Oriole. 

ry  common  in  the  vicinity,  and  among  timber  of  any  respectable 
th.  I  found  it  more  plentiful  than  all  the  rest  of  the  genus 
ined.  Like  all  the  Orioles,  its  colors  vary  greatly  with  age  and 
n.    But  even  in  its  best  plumage,  I  think  it  looks  better  at  a  little 

be  breeding  bird  of  this  local itj  being  referable  to  Mr.  Lawrence's  Xautkornv* 
the  Bm&Der  Southern  form. — E.  C.l 


26      BULLETIN  UNITED  STATES  GEOLOGICAL  8URVET. 

distance,  when  its  buttercup-colored  ho  ad  contrasts  well  with  its  velvet- 
black  mask.  The  birds  are  very  active,  and  so  full  of  song  that  the 
woods  are  filled  witb  music  all  day  long.  The  bills  of  these  birds  are 
more  curved  and  pointed  than  the  others,  and  admirably  adapted  for 
weaving  the  hair-like  moss.  Their  usual  nesting  places  are  the  hanging 
trusses  of  Spanish  moss,  everywhere  provokingly  abundant  on  the  larger 
growth  of  trees.  I  have  also  fonnd  their  nests  on  the  lower  limbs  of 
trees  and  the  drooping  outer  branches  of  undergrowth ;  but  wherever 
found,  the  inevitable  Spanish  moss  enters  largely  or  wholly  into  their 
composition.  So  durable  is  this  moss  that  it  lasts  for  years,  and  as  a 
consequence  there  are  everywhere  ten  old  nests  to  one  new  one.  The 
heart  of  the  moss  when  separated  from  its  white  covering  becomes  die 
"  curled  hair  "  of  commerce.  The  Hooded  Oriole  takes  this  dry  vegeta- 
ble hair,  and  ingeniously  weaves  it  into  the  heart  of  a  liviug  trues  of 
moss,  making  a  secure  and  handsome  home.  I  took  one  no  higher  than 
my  head,  and  others  thirty  feet  or  more  from  the  ground.  They  make 
a  great  ado  when  their  home  is  invaded. 

Their  complement  of  eggs  is  four,  but  sometimes  five  are  fonnd. 
Color  of  eggs  white,  nearly  covered  with  scattered  fine  brown  spots, 
and  at  large  end  with  larger  blotches  of  the  same.  Their  shape  is  more 
poiuted  at  both  ends  than  others  of  the  family.  Their  average  size  is 
0.83  by  0.60.  The  longest  is  0.90  and  shortest  0.81,  while  the  breadth 
shows  no  variation  to  speak  of. 

62—  <?  y-8.00  x  10.50  z  3.50  x  3.&r>.  Mar.  24,  Brownsville. 

135—  £  -U?.25  x  10.50  x  3.25  x  3.75.  Apr.    2,  Brownsville. 

143— £—8.00  x  10.50  x  3.50  x  3.75.  Apr.    3,  Brownsville. 

144—  $  —8.00  x  10.25  x  3.25  x  3.50.  Apr.    3,  Brownsville 

145—  $  -«.00  x  10.00  x  3.25  x  3.50.  Apr.  3,  Brownsville. 
239— $—7.50  x  9.90x3.15x3.00.  Apr.  19,  Hidalgo. 
256—^—7.75  x  10.50  x  3.25  x  3.25.  Apr.  20,  Hidalgo. 
257— £—8.00  x  10.75  x  3.40  x  3.50.  Apr.  20,  Hidalgo. 
288—  $  —7.75  x  10.50  x  3.25  x  3.25.  Apr.  28,  Hidalgo. 
305— £—8.25  x  10.50  x  3.15  x  3.85.  Apr.  30,  Hidalgo. 
306—  $  —7.75  x  10.00  x  ?.00  x  3.40.  Apr.  30,  Hidalgo. 

Icterus  auduboni,  Giraud. — Audubon's  Oriole. 

This  large  Oriole  cannot  be  said  to  be  very  abundant  on  the  Bio 
Grande,  although  it  is  by  no  means  rare.  I  think  it  is  by  far  more  retir- 
ing in  its  habits  than  any  other  of  the  family.  If  I  were  to  go  in  search 
of  it  I  should  seek  a  dense  woods,  near  an  opening,  with  plenty  of  under- 
growth, where  also  the  Rio  Graude  Jay  loves  to  dwell.  It  is  a  sweet 
singer,  never  very  generous  with  its  music,  and  only  singing  when  un- 
disturbed. 

I  remember  once  sitting  in  the  edge  of  a  woods,  watching  the  move- 
ments of  some  Wrens  just  outside,  the  only  sounds  to  be  heard  in  the 
woods  beiug  the  discordant  notes  of  the  Bio  Grande  Jay,  when  sud- 
denly, from  over  my  head,  there  burst  upon  my  ear  a  melody  so  sweet 
az>d  enchanting  that  I  sat  entranced,  and,  listeuing,  forgot  all  else.    I 
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i  discovered  the  whereabouts  of  the  singer,  and  watched  him  as  he 
sd  about  from  branch  to  branch,  singing  his  wonderful  song.  I  have 
ower  to  describe  a  bird's  song,  least  of  all  this  Oriole's, 
isually  saw  this  species  singly  or  in  pairs ;  but  once,  in  a  woods  full 
eose  undergrowth,  I  saw  four  or  five  quarrelling  at  a  furious  rate, 
r  searching  in  vain  for  their  nests,  I  at  length  shot  one,  but  still 
would  not  leave  the  place,  and  continued  to  scold  and  fight.  After 
her  bird  was  shot,  they  became  quiet,  and  I  saw  no  more  of  them. 
r  were  generally  very  shy,  bat  at  this  time  did  not  seem  to  care  for 
and  I  was  directed  to  them  by  their  riotous  proceedings.  I  did  not 
re  any  nests  or  eggs.  These  birds,  like  some  others,  are  not  so  fine 
lose  inspection,  on  account  of  the  mingling  of  their  colors,  yellow, 
It,  and  green.  They  are  sometimes  sold  as  cage-birds;  but  for  song 
beauty,  in  their  case,  I  would  reverse  the  old  adage,  and  say, u  A  bird 
e  bush  is  worth  two  in  the  hand."  I  regretted  being  obliged  to  leave 
1  just  as  they  had  fairly  begun  laying. 

141— <? —10.00  x  13.00  x  4.25  x  4.50.  Apr.   3,  Brownsville. 

254— $— 9.75x12^0x4.00x4.25.  Apr.  20,  Hidalgo. 

385— £—  9.75  x  13.25  x  4.00  x  4.40.  May   7,  Hidalgo. 

418—  t  —  9.50  x  13.00  x  4.10  x  4.25.  May  11,  Hidalgo. 

419—  £  —  9.75  x  12.75  x  4.00  x  4.25.  May  11,  Hidalgo. 

lecophagus  ovanocephalus,  ( Wogl)  Cab. — Blue  headed  OracJcle. 

p  to  the  first  of  May,  this  handsome  Blackbird  is  abundant  on  the 
er  Rio  Grande,  frequenting,  with  the  other  members  of  the  family, 
its,  stables,  and  corrals  in  large  numbers.  About  that  time  most  of 
i  leave  for  their  great  breeding  places  of  the  West.  Many,  however, 
iiQ  to  breed  on  our  extreme  southern  border.  I  did  not  come  upon 
nests  to  know  them,  but  I  have  a  few  sets  that  may  prove  to  be 
s.  The  birds  are  easily  distinguished  from  others  of  that  section, 
t  alone  by  their  steel-blue  heads,  certainly  by  their  bright  lemon- 
ed iris,  which  can  be  seen  for  a  long  distance.  They  are  rather 
vhen  breeding,  but  at  other  times  under  your  very  feet  in  the 
s,  though  not  quite  so  saucy  as  Q.  macrurus,  Great-tailed  Grackle. 

114_  £_  9.75  x  16.25  x  5.25  x  4.00.    Mar.  30,  Brownsville. 
157—  £  —10.25  x  16.75  x  7.25  x  4.25.    Apr.     4,  Brownsville. 

caxus  maceubus,  Sw. — Great-tailed  Qrackle. 

len  I  think  of  this  bird,  it  is  always  with  a  smile.  It  is  every- 
s  as  abundant  on  the  Bio  Grande  as  is  Passer  domesticus,  English 
*ow,  in  our  northern  cities,  and,  when  about  the  habitations, 
ly  as  tame.  This  bird  is  as  much  a  part  of  the  life  of  Brownsville 
3  barrelero  rolling  along  his  cask  of  water  or  the  mounted  beggar 
;  his  daily  rounds.  In  the  towns  or  about  the  ranches,  he  kuows 
ir;  is  always  uoisy,  never  at  rest,  and  in  all  places  and  positions; 
nakiug  friends  with  the  horses  in  the  barns  or  the  cattle  in  the 
,  then  in  some  tree  pouring  forth  bis  notes,  which  I  can  \\keu  owYj 
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to  the  scrapings  of  a  u cornstalk  fiddle";  now  stealing  from  porch  or 
open*  window  some  ribbon  for  his  nest,  then  following  close  behind  the 
planter,  quick  to  see  the  dropping  corn.  With  all  his  boldness  and 
cariosity,  the  boys  of  the  streets  say  they  cannot  trap  or  catch  him  in 
a  snare.  He  will  take  every  bait  or  grain  bnt  the  right  one;  he  will  pat 
his  feet  among  all  sorts  of  rags  bnt  the  right  ones:  and  the  boys  an 
completely  outwitted  by  a  bird.  He  performs  all  sorts  of  antics.  The 
most  curious  and  laughable  performance  is  a  common  one  with  him.  Two 
males  will  take  position  facing  each  other  on  the  ground  or  upon  some 
shed,  then  together  begin  slowly  raising  their  heads  and  twisting  them 
most  comically  from  side  to  side,  all  the  time  steadily  eyeing  each  other, 
until  tbeir  bills  not  only  stand  perpendicular  to  their  bodies,  but  some- 
times are  thrown  over  nearly  to  their  backs.  After  maintaining  this 
awkward  position  for  a  time,  they  will  gradually  bring  back  their  bills 
to  tbeir  natural  position,  and  the  performance  ends.  It  is  somewhat 
after  the  fashion  of  clowns'  doings  in  a  circus,  who  slowly  bend  back- 
ward until  their  heads  touch  their  heels,  then  proceed  to  straighten  np 
again.  It  is  a  most  amusing  thing  to  see,  and  seems  to  be  mere  fun  for 
the  bird,  for  nothing  serioas  grows  out  of  it. 

With  all  their  familiarity,  I  have  seen  these  birds  in  the  open  cha- 
parral as  wild  and  wary  as  other  birds,  knowing  very  well  when  oat 
of  gunshot  range.  Their  flight  is  rather  slow,  and  when  they  make  an 
ascent  it  is  labored ;  but  once  up,  with  their  great  tails  and  expanse 
of  wing  tbey  make  graceful  descents. 

As  a  general  thing,  they  are  gregarious  in  all  their  habits.  Greal 
numbers  breed  all  along  the  river,  usually  in  scattered  colonies,  similai 
to  Redwings,  but  their  nests  are  higher,  and  not  often  near  the  water 
The  ebony  is  a  favorite  tree  for  them  to  breed  iu ;  and  wherever  thea 
trees  exist  iu  towns  or  about  ranches  they  are  always  occupied  witl 
nests  of  these  birds,  sometimes  in  great  numbers.  My  first  eggs  wen 
taken  from  an  ebony-tree  near  our  room,  in  which  were  six  or  eigh 
nests.  They  were  found  in  great  numbers  in  the  young  willows  an< 
rank  undergrowth  of  the  resacas;  and  in  the  great  u  heronry  "in  th< 
salt-marshes,  half-way  between  Brownsville  aud  the  coast,  we  obtains 
many  eggs.  We  found  their  nests  about  two  feet  above  the  water  ii 
the  rushes,  and  from  four  to  thirty  feet  above  the  ground  when  ii 
trees.  They  are  shaped  like  those  of  our  familiar  Purple  Orackle,  Q.  jW 
purew,  and  not  much  larger.  They  are  composed  of  grasses  principally 
but,  when  convenient,  papers,  rags,  feathers,  anything,  are  woven  in,  an1 
not  infrequently  mud  is  thrown  in,  as  if  to  weight  it  down.  Just  ho' 
far  north  of  the  Rio  Grande  this  species  reaches,  I  cannot  tell.  On  tb 
northern  end  of  Padre  Island,  at  Corpus  Christi  Pass,  I  saw  them  i 
abundance,  and  about  Gorpus  Christi  also.  No  Quiscalus  major,  Jacl 
daw,  was  secured.  The  first  eggs  were  taken  April  25th.  In  shape  the 
are  very  oblong,  rounded  at  one  end  and  pointed  at  the  other,  with  tb 
greatest  diameter  much  nearer  one  end.    The  ground-color  is  usually  < 
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i  greenish-white,  clouded  with  purplish-brown  from  the  small  end  as 
far  as  the  centre,  and  sometimes  over  the  whole  egg.  Tbe  markings 
rto  of  a  very  dark  brown,  chiefly  at  the  small  end,  and  consist  of  pen- 
cillings,  drops,  and  splashes  irregularly  and  grotesquely  pat  on.  Of  a 
very  large  series  of  eggs,  the  largest  was  1.40  by  0.95,  and  the  smallest 
112  by  0.87,  with  an  average  of  1.27  by  0.87.  Tbe  narrowest  egg^  0.83, 
was  next  to  the*  longest,  being  1.39,  thus  showing  great  variation  in 
shape. 

37—  $  —18.00  x  23.50  x  7.75  x  9.00.  Mar.  15,  Corpus  Christi  Pass. 

117—  i  —18.00  x  23.25  x  7.75  x  9.00.  Mar.  30,  Brownsville. 

118—  $  —14.00  x  19.25  x  6.00  x  6.00.  Mar.  30,  Brownsville. 
1»-  j  —18.50  x  23.50  x  7.65  x  9.00.  Mar.  31,  Brownsville. 
130—^—18.50  x  24.00  x  7.75  x  9.00.  Mar.  31,  Brownsville.- 
131—  9  —13.50  x  18.00  x  5.65  x  6.00.  Mar.  31,  Brownsville. 

CORVID.E. 

Xanthuba  ltjxtjosa,  (Less.)  Bp. — Rio  Grande  Jay. 

This  is  the  only  representative  of  tbe  family  seen  on  the  trip.  It  was 
first  met  with  on  April  2d,  in  the  vicinity  of  Brownsville ;  but  it  was  not 
until  we  reached  the  heavier  timber  about  Hidalgo  that  we  saw  it  in  full 
force.  They  were  there  April  17th  in  pairs,  and  busy  constructing  homes. 
They  are  most  frequently  seen  during  the  breeding  season  in  the  densest 
woods  and  thickets,  but  at  other  times  I  am  told  they  are  common  visit- 
ors of  the  camp,  the  ranche,  and  the  huts  in  the  outskirts  of  towns,  to 
tbe  annoyance  of  all  on  account  of  their  thieving  propensities.  They 
ire  not  very  shy,  even  when  breeding,  and  I  had  no  difficulty  in  obtain- 
og  all  I  desired.  Only  once,  however,  was  I  able  to  shoot  two  at  once, 
i  caught  none  in  the  act  of  destroying  eggs  and  young  of  other  birds, 
kltbough  I  have  some  very  strong  circumstantial  evidence  of  such  being 
he  case.  As  the  only  account  I  have  seen  of  the  finding  of  these  nests 
tod  eggs  within  our  border  was  given  by  Dr.  Merrill  *  (by  the  way,  they 
rere  obtained  in  this  same  locality  last  year),  and  as  I  am  also  fortunate 
d  obtaining  and  thoroughly  identifying  quite  a  number  of  sets,  I  shall 
fek  being  tedious,  and  give  copious  notes. 

My  first  nest  was  taken  April  28th,  from  a  mezquite-tree  standing  in  a 
lense  thicket  not  far  from  the  river-bank,  and  contained  four  fresh  eggs, 
it  was  situated  in  a  fork  about  fifteen  feet  from  the  ground,  and  was 
xmtposed  of  sticks  lined  with  fiue  stems,  and  a  ratber  bulky  affair. 
Both  birds  were  seen,  and  one  shot.  I  made  the  boy  that  was  with  me 
understand  that  I  wanted  more  eggs  of  the  same  kind.  He  professed  per- 
fect familiarity  with  uP&jaro  verde",  and,  much  to  my  surprise,  brought 
me  before  night  two  sets,  one  of  four,  fresh,  and  one  of  three,  hard  incu- 
bated. He  said  both  were  found  in  small  trees,  and  were  situated  about 
twice  as  high  as  his  head,  which  would  be  nine  or  teu  feet  from  the 
ground.    On  April  30th,  I  flushed  a  Red-billed  Pigeon,  Columba  flaviros- 

*8ee  Bulletin  oftheNattall  Ornithological  Club,  i.  n.  4, 89,  Nov.  Ib76. 
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tr%8,  from  its  nest,  and,  when  I  shot  it,  a  Green  Jay  flew  from  its  ' 
in  the  very  direction  of  my  bird.  Here  indeed  was  a  double  find  o 
ordinary  occurrence.  I  secured  both  nests,  and  both  birds  of  each 
in  good  shape,  and  in  a  very  short  time.  The  nest  of  the  Jay  was  t 
nine  feet  from  the  ground  on  the  outer  branches  of  a  small  tree, 
composed  wholly  of  sticks  and  fine  twigs.  The  sticks  were  so  fi 
thorns  that  when  they  were  crossed  about  among  the  lining  branches 
firmness  was  given  to  the  nest  than  usual,  and  by  cutting  off  the  brat 
I  could  readily  take  it  entire.  The  outside  diameter  is  nine  inches 
way  by  eight  the  other;  its  depth  four  inches ;  inside,  three  and  a 
inches  wide  by  two  inches  deep.  The  four  eggs  which  it  held  contJ 
chicks,  and  I  saved  only  three.  On  May  1st,  a  set  of  four  was  sec: 
one  of  which  contained  large  chicks.  On  May  2d,  we  found  anothei 
with  four  eggs,  hard  incubated.  Both  birds  were  shot.  This  nest 
some  ten  feet  from  the  ground  in  the  outer  branches  of  a  small  tre 
the  edge  of  a  large  tract  of  timber.  It  was  composed  of  stems  and  1 
like  the  others,  rather  bulky,  and  by  cutting  off  the  branches  coal 
saved.  On  May  6th,  two  fresh  eggs  were  brought  me  by  a  Mexican. 
May  8th,  I  discovered  another  nest  not  far  from  where  I  found  theo 
April  30th.  The  nest,  only  eight  feet  from  the  ground,  was  built  cl< 
the  body  of  a  small  tree  among  some  small  branches,  and  was  comj 
of  twigs  as  usual,  but  it  was  not  as  large  as  the  others.  It  conts 
two  chicks  just  out,  and  one  whole  egg  about  ready  to  hatch.  I 
the  egg,  but  could  hardly  retain  its  shape.  The  shape  of  the  egg  is 
similar  to  Cyanurus  cristatus,  Blue  Jay,  with  the  same  variations 
double-pointed  to  double-rounded.  The  groundcolor  is  usually 
drab,  tinged  faintly  with  green,  but  I  have  one  egg  out  of  a  set  ol 
with  the  color  dull  yellowish-white.  The  markings  are  brown,  i 
times  distinctly  spotted  or  speckled  or  streaked,  and  sometimes 
indistiuct  and  clouded.  The  larger  end  has  generally  the  heaviest  i 
ings.  From  nineteen  eggs  I  have  the  following  sizes: — The  loi 
measures  1.20  by  0.82.  The  shortest  is  1.02  by  0.80.  The  broadest  ii 
by  0.87  and  the  narrowest  is  1.07  by  0.73.    The  average  is  1.10  by 

139— £—12.05x15.25x4.85x5.50.  Apr.    2,  Brownsville. 

203—  $  —11.50  x  14.75  x  4.65  x  5.25.  Apr.  10,  Brownsville. 

204—  £  - 11.50  x  14.50  x  4.50  x  5  50.  Apr.  1 0,  Bro wnsville. 
285—9—11.25  x  14.25  x  4.50  x  4.85.  Apr.  27,  Hidalgo. 
293—  £—11.75  x  15.50  x  4.85  x  5.25.  Apr.  28,  Hidalgo. 

321—  9  —11.50  x  14.75  x  4.50  x  5.00.  Apr.  30,  Hidalgo. 

322—  £  -12.00  x  15.25  x  5.00  x  5.50.  Apr.  30,  Hidalgo. 
332— £—11.75  x  15.50  x  4.65  x  5.50.  May  2,  Hidalgo. 
333—9—11.50x15.50x4.50x5.50.  May  2,  Hidalgo. 
356—9—11.85x15.00x4.75x5.65.  May   3,  Hidalgo. 

TYBAXNID^E. 

Melvulus  forfioatus,  (Om.)  Sw. — Swallow-tailed  Flycatcher. 

These  beautiful  birds  had  just  arrived  on  the  Bio  Grande  from  M 
when  we  reached  Bron       '"e.    The  sparsely  wooded  o\>fc\m^  v 
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chaparral,  and  the  pastures,  with  scattered  clumps  of  bushes  and  trees, 

in  the  vicinity  of  the  town,  are  admirably  adapted  to  the  wants  of  the 
"Scissor- tails".  I  fonnd  them  as  abundant  as  the  Kingbirds,  T.  caroli- 
unsiiy  on  the  borders  of  the  great  lakes.  Both  sexes  are  alike,  Excepting 
that  the  female  has  much  the  shorter  tail.  We  saw  very  few  indeed  at 
Hidalgo,  owing  to  the  great  abundance  of  woods  and  chaparral ;  conse- 
quently we  missed  collecting  their  eggs.  From  a  set  aud  nest  given  me 
by  Dr.  Merrill  I  give  the  following  description : — The  nest  was  taken  in 
i  tree  in  front  of  the  hospital  at  Fort  Brown.  It  is  composed  of  weeds, 
lags,  and  strings,  in  layers,  and  lined  with  a  few  rootlets  and  wool. 

-  Outside  it  is  four  and  a  half  inches  wide  by  two  and  three-fourths  inches 
top;  inside,  two  and  three-fourths  inches  wide  by  two  inches  deep. 

:  The  five  eggs  are  pure  white,  with  a  few  large  blotches  over  the  larger 
half.    They  average  0.86  by  0.68. 

67—  £  —14.25  x  15.00  x  5.00  z  9.50.  Mar.  24,  Brownsville. 

6S—  &  —14.25  x  15.50  x  5.12  x  9.50.  Mar.  24,  Brownsville. 

GO—  3  —13.50  x  15.50  x  5.00  x  8.75.  Mar.  24,  Brownsville. 

73—  «J  — 14.50  x  15.50  x  4.85  x  9.50.  Mar.  25,  Brownsville. 

78—  ^  —13.50  x  15.50  x  4.75  x  8.50.  Mar.  25,  Brownsville. 

79—  9  —12.00  x  14.75  x  4.50  x  7.00.  Mar.  25,  Brownsville. 

80—  $  —11.25  x  14.75  x  4.50  x  6)00.  Mar.  25,  Brownsville. 
125—  $  —14.50  x  15.75  x  5.00  x  9.00.  Mar.  31,  Brownsville. 
150— £—14.00  x  15.75  x  4.90  x&75.  Apr.  3,  Brownsville. 
191—  9  —11.75  x  15.00  x  4.65  x  6.50.  Apr.  9,  Brownsville. 
215—  9  —11.00  x  14.50  x  4.7*  x  5.75.  Apr.  17,  Hidalgo. 
374— 9— U.50 x  1500x4.65x6.75.  May   5,  Hidalgo. 

Tybannus  carolinensis,  (L.)  Bd, — Kingbird. 

Oq  the  8th  of  May,  at  Lomita  Ranche,  a  few  miles  from  Hidalgo,  I 
shot  the  only  one  of  this  species  seen.    It  was  in  company  with  Couch's 
;   Flycatchers,  Tyrannus  couchi,  on  the  topmost  branches  of  the  tall  ebony- 
trees  near  the  buildings  of  the  ranche. 

401—  &  —9.00  x  15.10  x  4.50  x  3.50.    May  8,  Hidalgo. 

Ttbannub  melancholious  coughi,  {Bd.)  Cou€8—CauchJ8  Flycatcher. 
On  May  8th,  I  saw  a  n amber  of  this  species  at  Lomita  Ranche,  on  tbe 
ebony-trees.  Three  were  shot,  bnt  only  one  secured,  the  others  being 
lost  in  the  tall  grass  and  thickets.  At  this  point  is  the  finest  grove  of 
ebonies  I  saw  on  the  river.  On  the  hillside,  back  of  the  buildings,  they 
overlook  the  large  resaca,  then  filled  with  tasselled  corn.  It  was  the 
tops  of  these  grand  old  trees  that  these  Flycatchers  loved,  and  so 
persistent  were  they  in  staying  there  that  I  thought  they  were  going 
to  settle  in  the  neighborhood  for  the  season.  There  was  a  company  of 
*>me  six  or  eight  scattered  about.  I  did  not  find  them  shy,  for  after  our 
iring  they  would  almost  immediately  return  to  the  same  trees.  It  was 
tadily  distinguishable  from  T.  carolinensis,  which  was  shot  in  their 
company.  Their  greater  size  and  bright  yellow  under  parts  can  be  seen 
^  gunshot  range. 

393— f— 9.75  x  15.65  x  4.50  x  3.75.    May  8,  Hidalgo. 
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Myiabciius  chinitus,  (L.)  Cab. — Great-crested  Flycatcher. 

While  this  bird  was  not  very  common,  yet  we  came  upon  it  occasion- 
ally. Nearly  always  neen  in  the  open  chaparral,  in  which  one  can  leave 
the  main  travelled  road,  either  on  foot  or  horseback,  and  work  wound 
among  the  undergrowth  and  scattering,  old,  slanted  trees. 

240—  $  —8.25  z  13.00  x  4.00  x  3.50.    Apr.  19,  Hidalgo. 
420—  9  —8.50  x  12.75  x  4.00  x  3.50.    May  1 1,  Hidalgo. 

Myiarohus  cbinitus  erythrocerous,  (Scl  &  Salv.)  Coues. 

[f  Tyrannula  irritabilis,  Bp.  C.  A,  i.  1850, 189.    (Supposed  to  belong  here  from  quetatioi 

of  Azara.    "  Sooth  America."    Not  Tyraunus  irritabilis  VieilL) 
Myxarchm  crinitus  var.  irritabilis  ["  Vieil)."],  Cooes,  Pr.  Phila.  Acad.  July,  18ft,  66. 

(Monographic.    Quotation  of  Vieillot  inapplicable. )— B.  B.  &  R.  N.  A.  B.  ii.  1874, 

331.    (Not  Tyrannu*  irritabilis  Vieill.) 
f  Tyrannula  mexicana,  Kaup,  P.  Z.  S.  1851, 51.    (Scarcely  or  not  determinable ;  better  not 

be  used  for  any  species.) 
Myiarchus  erythrocerous,  Scl.  &  Salv.  P.  Z.  S.  1868,  631,  632  (Venezuela). 
Pyrocephalus  (Myiarchus)  crytkrocercus,  Gray,  HandL  n.  5522. 
Myiarchus  mexicanus,  Lawr.  Ann.  Lye.  N.  Y.  ix.  1869,  202  (Yaoatan). 
Myiarchus  yucatanensis,  Lawr.  Pr.  Phila.  Acid.  1871,  235  (Yncatan.    Name  applied  to 

the  same  specimen  he  called  mexicanus  in  1869.) 

Had. — Central  and  South  America  and  Mexico.  South  to  Paraguay.  North  to  the 
Rio  Grande  of  Texas  (Sennett). 

Ch. — if.  crinito  shnillimus,  sed  no1a<o  obscuriore  (minus  vegeto),  gastrtpo  dilutiort,  oi 
domine  snbflavo,  gula  et  pectore  pallide  cinereis,  rcctricibus  rufo  et  fusco  feri  dimidiate 
rostro  nigro,  modico  (0.75). 

Chars,  subsp. — (Description  of  a  specimen  collected  May  9, 1877,  at  Hidalgo,  TexM 
by  G.  B.  Sennett.^ — On  comparing  this  bird  with  typical  specimens  of  If.  crinitus,  take! 
at  the  same  time,  in  the  same  place,  and  by  the  same  person,  it  is  immediately  perceive! 
to  be  different.  The  lateral  tail-feathers  have  a  stripe  of  fuscous-brown  on  the  inne 
web  adjoining  the  shaft,  this  stripe  equalling  or  exceeding  the  width  of  the  whole  oote 
web  of  the  respective  feathers ;  whereas  in  crinitus  there  is  only  the  narrowest  possiW 
dusky  stripe  mi  the  inner  web,  or  none  at  all.  This  dusky  stripe  is  of  uniform  widll 
throughout,  not  enlarged  at  the  end  to  occupy  most  or  all  of  the  feather,  as  is  thecal 
with  cinerascens.  The  entire  upper  parts  are  darker  than  those  of  crinitus — that  is,  the 
have  a  sordid  brownish-olive  cast,  instead  of  the  clearer  and  purer  greenish-olive  ( 
crinitus.  The  yellow  of  the  belly  is  much  paler.  The  ash  of  the  throat  is  decided! 
lighter  and  clearer,  and  it  comes  farther  dowu  the  breast,  yielding  to  the  yellow  witl 
out  the  intervention  of  the  olivaceous  pectoral  area  which  is  usually  conspicuous! 
crinitus.  The  general  aspect  of  the  under  parts  is  much  as  in  cinerascens,  both  the  dfc 
tribution  and  shade  of  the  colors  being  more  as  wituessed  in  the  latter  than  as  seen  i 
crinitus.  The  light  edgings  of  the  wing-feathers  are  also  paler  than  those  of  crinitu 
The  bill  is  black,  not  dark  brown,  slenderer  than  in  crinitus, bnt  not  longer  than  in  ot 
of  the  Texas  specimens  of  crinitus,  and,  in  fact,  differing  less  from  one  of  these  than  th« 
do  from  each  other.  The  bill  in  size  is  nothing  like  that  of  var.  cooperi,  nor  has 
the  very  constricted  shape  of  that  of  cinerascens. 

In  fine,  this  bird  is  obviously  different  from  ordinary  crinitus  of  the  United  State 
The  geue  ;il  body -coloration  is  almost  exactly  as  in  cinerascens,  from  which  it  is  at  on< 
distinguished  by  the  different  shape  of  the  bill  and  different  pattern  of  the  tail-featl 
ers.  Agreeing  very  closely  in  colors  with  var.  cooperi  of  Mexico,  it  is  smaller  than  thi 
species,  and  lacks  iu  particular  the  enormous  development  of  the  bill,  which,  I 
oooperi,  is  aa  inch  or  more  in  length  of  culmen,  and  proportionately  broad.  It 
clearly  neither  crinitus  prr*** -"•  crinitus  var.  cooperi,  nor  yet  cinerascens. 
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Length  8f;  extent  12f ;  .wing  3};  tail  3f  (collector's  measurements  in  the  flesh); 
lulJ  0.75 ;  tarsus  0.85 ;  middle  toe  and  claw  0.75. 

This  is  the  bird  I  called  crinitus  var.  irritdbilia  in  my  monograph  above  cited,  where 
I  carefully  distinguished  it  from  its  allies,  and  is  also  the  bird  distinguished  with  equal 
pains  and  accuracy  by  Mr.  Ridgway,  who  adopted  the  same  name  for  it.    In  choosing 
this  name,  I  relied  upon  Bonaparte's  reference  of  Vieillot's  Tyrannus  irritabilis  to  the 
Paraguayan  bird  described  by  Azara;  bnt  it  appears  from  Dr.  Sclater's  published 
criticism,  and  also  from  a  private  note  which  he  kindly  sent  me,  that  Bonaparte 
was  wrong  in  this  matter,  Vieillot's  irritabilis  being  really  a  synonym  of  crinitus,  as 
usually  cited.    The  first  name  which  may  belong  here  is  the  Tyrannula  mexicana  of 
Ksop — a  perpetual  stumbling-block,  which  has  occasioned  so  much  confntion  that  I 
will  have  nothing  to  do  with  it.    In  a  word,  it  is  impossible  to  identify  Kaup's  bird 
taong  the  species  of  so  difficult  a  group  as  this.    It  has  been  successively  applied  to 
every  one  of  the  Mexican  Myiarohi,  even  to  the  small  M.  lawrencii,  and  by  so  accom- 
plished an  ornithologist  as  Dr.  Sclater  himself.    Baird  made  it  out  to  be  the  bird  we 
low  know  as  cinerascens  Lawr.,  and  his  procedure  was  endorsed  for  many  years  by 
United  States'  writers.    Sclater  later,  from  examination  of  the  type-specimen,  consid- 
ered Kanp's  mexicana  applicable  to  the  large-billed  form  which  Baird  called  000pm. 
Mr.  Lawrence,  in  1869,  applied  the  name  mexicana  to  a  Yucatan  specimen  of  the  very 
bird  we  are  now  considering,  which  he  afterward,  however,  renamed  yucatanensis,  in 
deference  to  Dr.  Sclater's  statement  that  mexicana  was  the  same  as  cooperi  of  Baird. 
These  and  other  synonymatic  points  are  fully  discussed  in  my  monograph. 

Passing  over  irritabilis  as  being  a  synonym  of  crinitus,  and  mexicana  as  being  some- 
thing past  finding  out,  nnless  it  be  y&t.  cooperi,  the  first  unquestionable  and  only  tena- 
ble name  of  the  present  bird  appears  to  be  erythrocercus  of  Sclater  and  Salvin,  which  I 
accordingly  adopt. 

It  is  somewhat  a  matter  of  surprise  that  this  particular  variety  of  Myiarchus  should 
occur  in  the  United  States,  rather  than  the  large-billed  var:  cooperi;  but  there  is  no. 
ntsonable  question  of  the  accuracy  of  my  identification,  which  receives  the  support  of 
Mr.  Ridgway,  who  examined  the  bird  with  me.  Var.  cooperi  seems  to  be  a  localized 
fan  of  Southern  and  Western  Mexico  and  contiguous  portions  of  Central  America. 
Var.  trytkrocerous  has  a  very  wide  range  in  Central  and  South  America.  I  have  exam- 
ined undoubted  specimens  from  as  far  south  as  Paraguay,  aud  others  from  Venezuela 
•ad  Yucatan,  whence  the  types  of  erythrocercus  aud  yucatanensis  were  respectively 
derived,  as  well  as  from  Costa  Rica  and  Guatemala;  but  I  have  never  seen  a  Mexican 
Ain,  nor  has  the  species  been  attributed  to  Mexico  so  far  as  I  recollect,  unless  Kaup's 
sifd  belongs  here. 

I  learn  from  Mr.  Sennett,  and  from  another  private  source,  that  Dr.  Merrill  was 
Rally  the  first  to  secure  this  bird  within  the  limits  of  the  United  States;  but  no  record 
touch  effect  has  appeared  to  date. — £.  C] 

It  was  shot  in  open  chaparral,  and  nothing  was  learned  of  its  habits. 
Iris  hazel. 

409—  9  _8.75  x  12.75  x  3.90  x  3.65.    May  9,  Hidalgo. 

Cohtopus  VIRBNS,  (L.)  Cab.—Wood  Pewee. 

Bnt  a  single  bird  obtained,  and  no  others  recognized.  It  was  shot  by 
the  roadside,  near  the  camp  at  Hidalgo.  I  cannot  account  for  the  few 
■mall  Flycatchers,  Vireos,  and  Warblers  seen  along  the  river. 

331—  $  —6.50  x  10.00  x  3.10  x  2.50.    May  2,  Hidalgo. 

Bxpidonax  MINIMUS,  Bd.— Least  Flycatcher. 

I  saw  bnt  this  single  specimen,  which  was  obtained  at  Lomita  Rauehe. 
Bull.  \v.  No.  1—3 
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It  whs  shot  from  a  low  bush  under  a  tree,  where  it  was  seen  flitting 
back  and  forth  after  insects. 

398—  $  —5.50  x  8.10  x  2.35  x  2.10.    May  8,  Hidalgo. 

Pyrocephalus  bubineus  mexicanus,  (ScL)  Coues. — Vermilion  JTy- 
catcher. 

This  little  beauty  must  be  a  very  rare  bird  on  onr  Southern  border. 
If  it  were  otherwise  we  should  have  seen  much  more  of  it,  for  it  fre- 
quents just  such  places  as  we  were  in  the  habit  of  visiting  almost  daily, 
and  its  brilliant  colors  would  certainly  assist  us  in  observing  it.  The 
few  that  we  met  with  were  rather  shy  and  restless.  At  sight  of  us,  they 
darted  from  one  clump  of  bushes  to  another,  keeping  from  four  to  six 
feet  from  the  ground.  The  first  male  I  shot  was  winged,  and  when 
caught  fought  with  all  the  courage  of  its  larger  relatives. 

113— £—6.00  x  10.75  x  3.25  x  2.50.  Mar.  29,  Brownsville. 
1G6—  <?  —6.10  x  10.50  x  3.25  x  2.50.  Apr.  6,  Brownsville. 
315—  ?  —6.00  x  10.00  x  3.25  x  2.50.    Apr.  30,  Brownsville, 

CAPEIMULGID^E. 

Nyctidbomus  americanus,  {L.)  Cms. 

I  was  prepared  to  meet  this  bird,  both  by  the  account  •  of  its  discov- 
ery within  our  limits  last  year  by  Dr.  Merrill,  and  by  his  personal  descrip- 
tion of  it  before  my  going  up  the  river  from  Brownsville.    Although  I 
frequently  heard  it  at  night,  yet  I  never  saw  it  in  the  twilight,  as  I  did 
Chordeiles  texensis,  the  Texas  Nighthawk.    I  saw  them  occasionally) 
singly  and  in  pairs,  about  the  thickets  and  open  chaparral,  and  once  in 
the  canebrakes  close  to  the  woods.    Although  they  lie  close  until  one  is 
full  upon  them,  yet  one  has  no  chance  after  they  are  flushed,  for  they 
are  no  sooner  out  of  one  thicket  than  tbey  are  into  or  behind  another.    I 
refrained  from  makiug  too  much  of  an  effort  to  shoot  them  until  I  should 
obtain  their  eggs;  therefore,  of  the  dozen  or  more  seen  I  have  yet  to  take 
tbe  bird  in  baud.    On  April  25th  I  found  one  egg  of  this  species ;  on  May 
1st,  another;  and  on  May  10th,  two  more,  all  of  them  fresh  and  perfect 
They  were  found  in  open  brush,  on  the  bare  ground.    One  of  them  was 
partly  concealed  by  the  branches  of  a  low  bush  six  or  eight  inches  from 
tbe  ground.    Of  the  four  eggs  found  I  retain  but  two,  which  I  describe. 
One  egg  is  a  rounded  oval,  and  the  other  a  pointed  oval.    Tfye  color  is 
a  rich  creamy-buff.    One  is  marked  sparsely  all  over  with  indistinct 
spots  of  pink,  and  the  other  is  thickly  spotted  and  scratched  with  the 
same.    Oue  egg  measures  1.23  by  0.02,  the  other  1.20  by  0.93  of  an  inch. 

Chobdeiles  texensis,  Lawr. — Texas  KighthawJc. 

This  bird  is  common  on  the  Mexican  border,  at  evening  flitting  around 
the  habitations  and  by  day  sitting  around  the  open  mezquite  chaparral. 

*  [See  Bull,  of  the  Nutt»  Ornith.  Club,  i.  n.  4,  8£,  Nov.  1876.— Having  seen  no  speci- 
mens, I  take  the  name  from  Cass.  Pr.  Phila.  Acad.  1£51,  179,  and  Cab.  Mus.  Hein.  iii 
18J0,  9 J.— E.  C] 
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The?  were  quite  irregular,  some  evenings  coming  in  large  numbers  and 
then  agaiu  in  few.  Their  habits  are  similar  to  G.  virginianus,  the  Com- 
mon Nighthawk.  By  their  being  ten  times  as  abundant  as  Nyctidromus 
albicoUis,  one  would  suppose  we  would  find  many  of  their  eggs,  but  we 
found  none.  The  eggs  are  just  the  color  of  the  ground,  and  the  bushes 
are  too  thick  to  mark  exactly  where  the  bird  leaves  when  flushed.  A  set 
of  eggs  given  me  by  Dr.  Merrill  has  the  ground-color  gray,  on  which  are 
fine  spots  and  scratches  of  drab  over  the  entire  surface.  With  these 
markings  are  clouded  or  indistinct  ones  of  the  same  design.  The  shape 
is  elliptical.    One  egg  measures  1.04  by  0.78,  and  the  other  1.05  by  0.78. 

830—  $  —8.75  z  20.75  z  6.90  x  4.00.  Apr.  18,  Hidalgo. 

245—  $  —9.00  x  22.00  x  7.50  x  4.00.  Apr.  19,  Hidalgo. 

246—  <?— 8.75  x  22.00  x  7.50  x  4.10.  Apr.  19,  Hidalgo. 

247—  9  — «.50  x  21.00  x  7.25  x  4.00.  Apr.  19,  Hidalgo. 

295—  <?  —8.50  x  20.50  x  7.00  x  3.90.  Apr.  28,  Hidalgo. 

296—  $  —8.65  x  21.00  x  7.10  x  4.10.  Apr.  28,  Hidalgo. 
300—  $  —8.75  x  21.50  x  7.25  x  4.25.  Apr.  29,  Hidalgo. 
36*- £—8.50x20.25x6.65x4.00.  May  5,  Hidalgo. 

TROCHILID.E. 

Teochtlus  colubris,  L. — Ruby-throated  Hummingbird. 

Of  the  two  birds  secured,  one  was  shot  while  hovering  about  a  blossom- 
ing tree,  the  other  over  flowers  near  the  ground ;  both  were  females. 

231—  9  —3.25  x  4.50  x  1 .75  x  1. 12.    Apr.  19,  Hidalgo. 
397—  $— 3.75x4.50x1.75x1.15.    May   8,  Hidalgo. 

Amaztija  CEEVTNIVENTBIS,  Qould. — Rufous  bellied  Hummingbird. 

[As  descriptions  of  this  species  are  not  very  generally  accessible,  the  following,  taken 
from  Mr.  Sennett's  specimen,  is  inserted : — 

Sp.  CH. — Male.    Upper  parts   shining  golden-green,  nearly  uniform  from  head  to 
tail,  bot  top  of  the  head  rather  darker,  and  with  a  reddish  gloss  in  some  lights,  and 
upper  tail-coverts  somewhat  shaded  with  reddish.    Metallic  gorget  of  great  extent, 
nailing  fairly  on  the  breast,  glittering  green  when  viewed  with  the  bill  of  the  bird 
fainting  toward  the  observer,  dusky  green  when  seen  in  the  opposite  direction.    Less 
*»i^tjn«.»irigr  jmd  more  golden-green  feathers  extend  a  little  farther  on  the  breast  and 
•ides,  and  most  of  the  under  wing-coverts  are  similar.    Belly  and  under  tail -coverts 
doll  rufous  or  pale  cinnamon,  relieved  by  flocculent  snowy-white  patches  on  the  flanks. 
Wings  blackish,  with  purple  and  violet  lustre ;  all  the  primaries  broad,  and  not  pecu- 
liar In  shape*  though  the  outermost  is  narrower  and  more  falcate  than  the  rest.    Tail 
large,  forked  about  one- third  of  an  inch ;  all  the  feathers  broad,  with  simply  rounded 
tins  (no  special   emargination) ;   color   intense   chestnut,   having  even   a  purplish 
tinge  when  viewed  below,  the  middle  feathers  glossed  with  golden-green,  especially 
noticeable  at  their  ends,  and  all  the  rest  tipped  and  edged  for  some  distance  from  their 
eoda  with  dusky.    Tars  i  appearing  feathered  nearly  to  tne  toes,  but  really  naked  except 
at  the  top  in  front.    No  lengthened  ruffs  or  tufts  about  the  head ;  no  metallic  scales 
on  top  of  heed,  different  from  those  of  the  upper  parts  at  large ;  no  special  head-mark- 
ing* Additional  to  the  colors  already  described.      Hill  light-colored,  probably  flesh- 
colored  in  life,  with  the  tip  and  commissural  edge  of  the  upper  mandible  dusky,  quite 
broad  and  flattened  at  base,  thence  gradually  tapering  to  the  acuminate  tip,  slightly 
bent  downward,  the  curve  most  noticeable  just  back  of  the  middle.    Nasal  ftcak>  \&T£& 
and  tumid ;  nasal  bIH  entirely  exposed;  feathers  extending  in  a  point  on  tta  autaa  ol 


36      BULLETIN  UNITED  8TATE8  GEOLOGICAL  SURVEY. 

the  culmen,  sweeping  obliquely  across  the  basal  part  of  the  nasal  scale,  and  forming  it 
the  angle  of  the  mouth  a  deep  reentrance  with  those  of  the  chin,  which  reach  much 
farther  forward  on  the  interramal  space.  Size  large;  length  4J ;  extent  5f ;  wing Sfc; 
tail  1*,  forked  about  ¥ ;  bill  J.— E.  C] 

This  is  the  second  specimen  of  this  species  obtained  within  our  limits, 
the  first  having  been  taken  the  previous  year  by  Dr.  Merrill.*  This 
one  was  shot  while  hovering  over  wild  flowers  near  the  ground,  among 
cactus  aud  low  bushes,  not  far  from  Brownsville.  I  saw  a  number  of 
Hummers  differing  from  these,  but  I  could  not  get  them,  and  did  not 
make  them  out.  It  is  difficult  in  this  country  to  follow  and  secure  large 
birds,  muoh  more  these  tiny  creatures. 

69—  3  —4.50  x  5.65  x  2.35  x  1.50.    Mar.  27,  Brownsville. 

ALCEDIN1D.E. 

Ceryle  alcyon,  (L.)  Bote. — Belted  Kingfisher. 

While  at  Brownsville',  I  saw  several  of  this  species  about  the  lagoons 
a  few  miles  back  from  the  river.    They  are  by  no  means  abundant 

CUCULUXE. 

Geococcyx  califohnianus,  (Less.)  Bd. — Chaparral  Cock. 

I  saw  this  singular  bird  for  the  first  time  at  Corpus  Christi,  but  after- 
ward found  it  common  on  the  Bio  Grande.    At  first  I  was  unable  to 
shoot  them ;  but  as  I  became  more  familiar  with  them  I  had  no  difficulty 
in  securing  all  I  wished.    They  are  not  wholly  a  ground  bird,  as  has 
been  said.    They  take  to  wing  when  alarmed,  and  frequently  of  their 
own  accord.    1  have  seen  a  pair  fly  from  the  edge  of  water  to  the  woods, 
a  distance  of  over  a  hundred  yards,  where  they  had  an  equal  chance  of 
getting  out  of  sight  by  running.    I  saw  two  fly  into  a  mezquite-tree, 
and  shot  one  of  them  when  it  was  at  least  ten  feet  from  the  ground. 
They  invariably  breed  in  trees  or  bushes.    That  they  are  good  runners 
there  is  no  doubt;  but  their  powers  in  this  direction,  I  think,  have  b^en 
overestimated.    An  examination  of  the  feet  of  a  large  number  of  birds 
will  show  that  they  are  used  much  more  on  the  ground  than  in  perch- 
ing, yet  it  seems  quite  an  effort  for  them  to  curl  up  the  ends  of  the 
toes.    The  only  souud  I  ever  heard  this  bird  make  was  what  I  supposed 
to  be  a  call  for  its  mate.    1  happened  once  to  hear  one  around  the  bend 
of  an  unfrequented  road  in  the  woods  in  which  I  was  strolling.    I  stood 
perfectly  still,  and  it  soon  made  its  appearance,  coming  toward  me,  but 
still  a  long  way  off.    It  would  run  a  few  yards,  calling  at  the  same  time, 
stop,  listeu  for  a  few  seconds,  holding  up  its  head  in  a  very  conceited 
way,  and  then  start  on  again,  calliug.    It  seemed  unconscious  of  my 
presence,  aud  came  so  near  to  me  that  I  could  easily  have  shot  it  with 
the  smallest  charge,  but  I  did  not,  as  1  wished  to  see  if  its  mate  would 
come.    However,  she  did  not.    These  birds  are  very  fond  of  lizards,  so 
common  to  this  region.    I  have  seen  one  jump  several  feet  to  catch  a 

*  See  Bulletin  of  Knttall  Orn.  Clnb,  ii.  n.  1,  26,  Jan.  1877. 
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lizard  gunning  itself  on  a  bush,  and  have  shot  others  while  engaged  in 
eating  them  on  the  ground.    Of  their  breeding  habits  there  seems  to 
be  little  known,  and  reports  vary.    As  I  was  fortunate  enough  to  find 
their  nests,  I  will  give  the  details,  hoping  to  settle  doubts.    My  first 
nest  of  this  species  I  found  near  Hidalgo,  on  April  27th,  in  a  tree  sur- 
rounded by  high,  thorny  bushes.    It  was  a  frail  nest,  composed  of  sticks 
and  weeds,  and  lined  with  loose  grasses.    It  was  situated  eight  feet 
from  the  ground,  in  a  broad  crotch,  close  to  the  body  of  a  tree,  and  con- 
tained nine  eggs.    A  majority  of  them  were  fresh,  but  a  few  showed  that 
incubation  had  taken  place.    The  next  nest  was  found  April  28th,  in 
a  junco-bush,  very  near  the  village  of  Hidalgo.    It  was  set  in  the  thick 
mass  of  thorns,  away  from  the  body  of  the  bush ;  was  about  five  feet 
from  the  ground,  composed  of  sticks  and  grasses,  and  contained  one  egg. 
It  was  visited  for  several  days,  but  we  could  perceive  no  warmth  to  the 
egg,  nor  were  others  added  to  it.    On  May  3d,  we  took  the  eggy  conclud- 
ing that  its  parent  had  been  shot.    On  May  4th,  a  nest  containing  four 
perfectly  fresh  eggs  was  found,  about  six  feet  from  the  ground,  in  a  small 
tree  in  a  very  dense  thicket.    This  was  so  far  out  of  town,  and  in  such  a 
wild  and  unfamiliar  section,  that  I  dared  not  leave  it  for  fear  that  I  should 
not  find  it  again.    On  the  same  day,  I  watched  for  some  time  a  bird  of 
this  gpecies  carrying  sticks  for  its  nest,  and  although  I  could  locate 
the  thicket  into  which  it  took  them,  yet  I  could  not  penetrate  it, 
although  I  tried  several  times  thereafter.    On  May  9th,  two  perfectly  fresh 
eggs  were  brought  me  by  a  Mexican,  which  he  had  taken  from  a  nest  in 
a  bosh.    The  depression  of  any  nest  was  seldom  deeper  than  the  width 
of  the  egg.    The  first  nest,  with  clutch  of  nine,  could  have  held  but  two 
or  three  more  eggs  comfortably.    From  the  fact  that  the  nine  eggs  were 
wSrm  when  I  found  them,  it  is  reasonable  to  suppose  that  the  bird  had 
begun  to  sit;  and  as  none  of  them  showed  much  development  of  em- 
bryo, she  could  not  have  been  a  very  long  time  at  it.    Tbe  natives  told 
me  stories  about  these  birds  beginning  to  sit  from  the  time  they  com- 
mence to  lay,  and  continuing  to  sit  throughout  the  season ;  that  a  large 
number  of  eggs  are  laid,  and  a  considerable  time  intervening  between 
the  laying  of  any  two ;  as  a  consequence,  the  bird  of  the  first  egg  would 
become  fully  grown  before  the  last  egg  of  the  seasou  was  laid.    On  May 
20th,  as  I  was  about  taking  the  steamer  at  Point  Isabel,  a  boy  brought 
Be  a  young  one  of  this  species  about  one-fourth  grown,  the  first  and  only 
shick  seen  by  me.    I  put  no  faith  in  the  stories  mentioned  above,  nor 
in  accounts  of  these  birds  attacking  and  mastering  the  large  rattle- 
wakes  of  the  country.    From  my  observations,  their  complement  of 
?ggs  is  from  eight  to  twelve.    The  eggs  are  very  uniform  in  shape  aud 
size,  double-rounded;  rarely  one  is  found  with  tendency  toward  a  poiut. 
Length  varies  from  1.57  to  1.42;  breadth  from  1.23  to  1.20;  average  of 
Lhe  sixteen  eggs  before  me  is  1.50  by  1.21.    Color  pure  white. 

106—  $  —23.00  x  21.50  x  7.00  x  11.50.    Mar.  29,  Brownsville. 
261—2—22.00 x  20.00  x  6.50  x  10.50.    Apr.  20,  Hidalgo. 
273-9-2U&X  19.50  x  6.25  x  10. 00    Apr.  25,  Hidalgo. 
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286—  $  —21.50  x  20.00  x  6.85  x  10.75.  J 

358—  9  —21.50  x  20.00  x  6.50  x  10.50.  I 

366— $—21.00  x  19.50  x  6.25  x    9.75.  J 

382— £—22.00x20.00x6.50x10.25.  B 

405—  $  —21.00  x  20.00  x  6.10  x  10.00  1 

Cocoygus  amebioanus,  (L.)  Bp.—Yellowbi 
I  met  this  species  occasionally.    Several 
me,  and  the  boys  were  positive  of  their  beloi 
undoubtedly  do.    Their  shape  is  long,  doub 
rich  pea-green.    Their  average  size  is  1.20  by 

379—  $  —12.00  x  17.00  x  5.90  x  5.75.     ! 

PICIDJ3. 

Picus  soalaeis,  Wagler.— Texas  Woodpecker 

This  and  Centurus  aurifrons  are  the  only  o1 
on  the  Bio  Grande.    The  former,  though  not 
is  found  common  among  the  timber  and  me; 
wood  telegraph  poles  give  proof  also  of  the  r 
saw  nothing  in  the  habits  of  this  small  Wc 
Downy  Woodpecker  of  the  North.    Suitab 
some  distance  out  of  Brownsville,  and  as  w* 
with  the  government  telegraph  poles,  we 
place.    When  we  reached  Hidalgo,  the  se:   ' 
for  them,  and  when  we  found  their  nests  5    , 
found  one  nest,  with  four  young,  in  the  he  ^ 
breeds  earlier  than  the  Yellow-faced  Wood"  4 
a  bird  from  its  nest,  seven  feet  from  the  i  pn 
tree,  and  found  within  three  young  an4  #1 
tunately  was  not  fertilized.    At  anothr  ^ 
species  was  found  containing  young  and 
and  laid  it  on  the  table  with  other  eggs, 
blow  it,  imagine  my  surprise  to  see  it  i] 
posed.    The  chick  had  pecked  around  tl 
parted  as  nicely  as  could  be.    Both  egj 
nearer  one  end  than  the  other.    Their 
size  of  the  whole  one  is  0.77  by  0.60. 
tainly  no  longer,  and  may  be  0.05  of  an 
figures  are  so  at  variance  with  the  det 
Brewer  and  Bidgway  in  u  North  Ameri| 
believe  that  they  have   given  a  descri] 
description  answers  so  nearly  to  the  e{ 
should  say  it  referred  to  the  latter,  rath] 

65— £—7.00  x  13.25  x  4.00  x  2.75.) 
75—  <?  —7.50  x  13.50  x  4.10  x  2.25. 

147-  ^  —7.50  x  13.25  x  4.00  x  2.40. ! 

148—  9  —7.10  x  13  00  x  4.05  x  2.50. 
214— £  —745  x  13.25  x  4.00  x  2.50 
355—  2  —7.25  x  13.00  x  3.85  x  2.40 
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snturus  aurifrons,  (WagL)  Gray.— Yellow-faced  Woodpecker. 

Abundant  everywhere  in  timber  on  the  Bio  Grande,  and  uot  very  shy. 
tad  ample  opportunity  to  observe  this  species.  It  is  rather  more  quiet 
in  its  near  relative  of  the  North.  It  builds  its  nest  at  all  heights 
metimes  so  low  a  man  can  reach  it  from  the  ground),  in  any  sort  of 
e,  whether  dead  or  alive.  The  square  government  telegraph  poles  are 
favorite  nesting-place.  There  is  hardly  a  pole  free  from  their  holes, 
1  in  one  I  counted  ten ;  probably  some  were  made  by  their  only  relative 
that  section,  Picus  tcalarii,  Texas  Woodpecker.  They  build  much  in 
3  trees,  dead  timber  being  very  scarce,  but  in  them  their  holes  could 
.  be  so  readily  seen.  About  May  1st,  they  had  but  fairly  begun  to  lay, 
that  we  were  not  long  enough  among  their  favorite  resorts  to  secure 
ny  eggs.  On  May  3d,  I  secured  a  set  of  three  fresh  eggs,  about  ten 
t  from  the  ground,  in  an  old  dead  tree,  and  shot  the  bird.  On  the  same 
-,  I  secured  another  set  of  four  from  a  nest  only  seven  feet  from  the 
und,in  a  hollow  stub.of  a  live  tree.  On  May  8th,  I  was  shown  a  hole 
>ut  twenty  feet  from  the  ground  in  the  crotch  of  a  tree  at  the  camp. 
it  I  was  told  there  were  six  or  seven  eggs.  I  could  not  take  time 
n  to  get  them,  and  did  not  go  there  again  before  leaving.  The  birds 
I  been  watched  siuce  they  had  taken  possession  of  the  tree,  and  were 
y  identified.  Eggs  are  oblong-oval  and  clear  glassy-white.  They 
y  little  in  size,  averaging  1.02  by  0.76. 

64—  <?— 10.00  x  17.00  x  5.25  x  3.75.  Mat.  24,  Brownsville. 

76— £  —10.00  x  17.00  x  5.25  x  3.25.  Mar.  25,  Brownsville. 

77— <?  —10.50  x  17.50  x  5.50  x  3.40.  Mar.  25,  Brownsville. 

94—  <?  —  9.75  x  17.50  x  5.50  x  3.50.  Mar.  27,  Brownsville. 

14£—<?— 10.00  x  17.50x5.25x3.50.  Apr.    3,  Brownsville. 

216—  £—  9.75  x  17.50  x  5.50  x  3.50.  Apr.  17,  Hidalgo. 

217—  <?  —10.25  x  17.50  x  5.25  x  3.25.  Apr.  17,  Hidalgo. 
354—  8—9.50x16.25x4.90x3.15.  May   3,  Hidalgo. 

STBIGIDiE. 

MX  flammea  ambbioana,  (Aud.)  Coues. — Barn  Owl. 

ihe  only  opportunity  I  had  of  observing  these  birds  in  a  state  of  free- 
d  was  whileon  the  steamer  going  np  and  down  the  river.  Their  holes  in 
>  banks  were  seen  frequently,  and  occasionally  a  bird  would  be  sitting 
one  of  them.  At  Brownsville  1  was  told  that  they  occupied  the  bel- 
of  the  hospital,  also  the  attic  of  one  of  the  society  halls  in  the  city. 
t>  birds  were  brought  alive  to  me  just  before  leaving  for  home.  No 
!s  were  secured. 

bo  vieginianus,  (Qm.)  Bp. — Great  Horned  Owl. 

u  the  latter  part  of  April,  Mr.  Webster  gave  chase  to  a  pair  of  these 

ds,  bat  did  not  succeed  in  securing  them. 

SOPS  ASIO  MAOOALLI,  (Ca88.)  Co\ie8. — McCdlV8  Owl. 

>d  April  23d,  while  on  the  side  of  a  gaily  in  the  edge  of  a  woo<3&,\ 
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flushed  a  bird  of  this  species  from  its  neat  above  my  head.    The  Owl 
alighted  iu  a  tree  so  close  to  me  that  had  I  given  it  a  full  charge  of  K& 
9  shot  it  would  have  been  blown  to  pieces.    I  watched  it  some  time  m 
hopes  it  would  fly  a  little  farther  off;  but  it  had  no  idea  of  taking  iteejtt 
from  me.    I  therefore  gave  it  a  half  charge  of  dust,  and,  to  my  surprise, 
it  got  away  from  me.    It  was  in  very  light  gray  plumage,  and  looked 
to  me  like  a  faded  specimen  of  our  Northeastern  bird.    The  nest  cot- 
tamed  three  perfectly  fresh  eggs,  was  situated  about  ten  feet  from  the 
ground  in  a  dead  stub  about  nine  inches  in  diameter,  and  so  weak  and  j 
rotten  that  I  could  have  pushed  it  over.    The  eggs  are  pure  white,  aod  j 
nearly  rouud.    They  measure  1.35  by  1.12, 1.35  by  1.18,  and  1.40  by  U7. 
The  location  was  about  four  miles  from  Hidalgo,  up  the  river,  and  withii  ] 
about  one-fourth  of  a  mile  of  its  bank.*  ' 

Glaucidium  ferrugineux. — Ferrugineou*  OwL 

[  £  ucrtice  toto  albido  lineaio  nee  punctate,  caudd  totd  ferrugined  tomtit  septem  ad  move*  fit 
co-nigris  regulariter  transfasciatd;  dorso  oliraceo-fuaoo,  innotato;  tcapularibu*  maeulii wuuflO 
bingutaribus  aut  binis  eubttrminalibus  notatis  ;  torque  nuckati  nigro,  albido  at  luteotarkf&i 
remigibus  dorso  concoloribus,  rvfo  trantfa$ciali$,  neonon  intue  albido  dentatie  ;  roetrotjkm  j 
virwvente,  iridibue  fluvis;  long.  tot.  i>ipolLf  alar.  exp.  14 ;  alas  3^;  camda  2J. 

<? ,  ad  alt,  in  the  "  brown  "  or  normal  plumage :  Tail  entirely  ferrugineous,  or  light 
chestnut-red,  crossed  with  7  to  9  bars  of  blackish -brown — these  bars  of  the  same  width 
as  tbo  rufous  interspaces,  and  both  sets  of  markings  quite  regular  and  transfen* 
(These  tail-marks  distinguish  the  species  in  any  plumage  from  O.  gnoma.)    Entire  top 
of  the  head,  above  the  superciliary  ridges,  and  sides  of  the  head  behind  the  aorico- 
lars,  olivaceous-brown,  like  the  back,  but  streaked  with  small,  sharp,  and  distinct  line! 
of  white  or  fulvous- whitish  ;  these  markings  being  on  the  forehead  and  most  of  the 
crown  like  pin-Bcratches  in  the  sharpness  of  their  definition,  and  thongh  a  little  Is* 
so  behind  the  cars,  everywhere  retaining  their  narrow  linear  character.    (In  Q.gnmtp 
t  he  head-markings  are  dots  and  spots,  not  lines.)    Back  like  the  bead, olivaceous-brown, 
but  without  markings,  except  on  the  scapulars,  most  of  which  feathers  have  each  one 
a  large,  rounded, white  spot  on  the  outer  web  near  the  end,  and  more  or  fewer  pairs  of 
fulvous  spots  farther  along  on  both  webs.    Color  of  back  and  bead  divided  by  an  ob- 
vious cervical  collar,  consisting  of  a  series  of  diffuse  whitish,  and  another  similar  of  fat 
vous  spots,  separated  by  a  nearly  continuous  lino  of  black.    Upper  tail-coverts  usually 
more  or  less  rufescent,  approximating  to  the  ground-color  of  the  tail  itself.    Remiges 
olivaceous-fuscous,  like  the  back,  the  primaries  imperfectly  and  indistinctly,  the  sec- 
ondaries completely  and  decidedly,  cross-barred  with,  numerous  rufescent  bands,  nar- 
rower than  the  dark  intervals,  besides  which  markings  some  of  the  primaries  have  an 
incompleted  series  of  small  whitish  or  very  pale  fulvous  spots  along  the  outer  edge, 
and  all  have  largo  and  deep  indentations  of  white  or  whitish  along  the  inner  web— 
those  white  indentations  increasing  in  size  from  the  ends  toward  the  bases  of  all  the 
feathers,  aud  also  growing  larger  on  individual  feathers  from  the  outer  primaries  to  the 
inner  secondaries,  on  which  last  they  reach  quite  across  the  under  webs.    Lining  oi 
wings  white,  with  an  oblique  dark  bar,  and  another  curved  dark  bar,  the  latter  acrost 
the  cuds  of  the  under  coverts.    The  under  parts  are  difficult  of  description,  owing  tc 
tho  diiTtisenes8  of  the  markings ;  we  may  say  ground-color  of  nnder  parts  white,  heavilj 
streaked  along  the  sides  with  the  color  of  the  back ;  this  color  extending  quite  acrosi 
the  breast,  where,  however,  the  feathers  have  centrally  dilated  shaft-lines  of  whitish 
chin  and  throat  white,  divided  into  two  area* by  a  blackish  or  dark  gular  collar,  whicl 
curves  across  from  one  postauricular  region  to  the  other.    Auriculars  dark,  sharplj 

0 [Having  examined  no  specimens,  the  identification  \b  toutaXYv*.— Eu  C"\ 
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aeratched  with  white  shaft-lines,  bounded  below  by  the  pare  white  of  the  malar  region. 
Eyebrows  white,  pretty  definitely  bounded  above  by  the  color  of  the  crown.  Region 
immediately  about  the  bill  whitish,  bnt  mixed  with  the  long,  heavy,  black  bristles  that 
project  far  beyond  the  bill,  which  latter  is  greenish  at  base,  growing  dull  yellowish  at 
the  end.  The  sparsely  haired  toes  are  somewhat  like  the  bill ;  the  claws  are  brownish- 
black.  Iris  lemon-yellow.  Length  about  6|  inches ;  alar  expanse  14 ;  wing  3£ ;  tail 
i|;  tarsus  f;  middle  toe  without  claw  about  the  same,  its  claw  $. 

The  foregoing  description  is  taken  from  an  adult  male  procured  May  8, 1877,at  Hidalgo, 
Texas,  by  Mr.  George  B.  Bennett — the  second  specimen  known  to  have  occurred  within 
our  limits,  the  first  having  been  discovered  by  Capt.  C.  Bendire,  near  Tucson,  Arizona 
In  1£72.  In  the  description,  however,  some  allowance  has  been  made  for  the  known 
variations  which  the  species  presents.  But  the  bird,  like  others  of  the  genus,  and  like 
■any  other  Owls,  is  dichrous — that  is,  it  occurs  under  two  phases  of  coloration,  one 
being  the  "  normal "  plumage,  as  just  given,  the  other  being  the  condition  known  as 
ajtkrvmy  or  rufescence.    The  latter  is  as  follows : — 

Entire  upper  parts  deep  rufous-red,  with  the  lighter  markings  of  the  head,  &c.,  obso- 
lete or  entirely  obliterated;  tail  the  same,  with  dark  bars  scarcely  traceable.  Dark 
cervical  collar,  however,  conspicuous.  White  of  the  under  parts  tinged  with  yellowish 
or  fulvous;  the  markings  of  the  under  parts  similar  in  color  to  the  ground  of  the  upper 
farts,  but  duller  and  paler;  tibiae  rufous,  without  markings.  Gular  collar  blackish. 
Various  intermediate  stages  have  been  observed,  and  it  is  presumed  that  the  species 
bto  be  found  in  every  degree  of  transition  from  the  slightest  departure  from  the  normal 
fete  to  the  complete  assumption  of  the  erythritic  condition. 

$:  These  color  conditions  are  common  to  both  sexes.  The  female  is  only  distin- 
guished from  the  male  by  her  superior  size.  Length  7  inches  or  more ;  wing  4  or  rathex 
■ore;  tail  nearly  3 ;  tarsus  |. 

Id  extreme  cases,  the  rufous  becomes  intense  and  almost  uniform,  a  light  rufous 
npUcing  even  the  white  of  the  under  parts,  and  there  being  no  traces  left  of  bars  on 
oe  wings  or  tail.  Mr.  Ridgway  speaks  of  having  examined  over  fifty  specimens,  find- 
ing u every  possible  shade"  between  the  two  extremes  described. — E.  C] 

About  noon  on  May  8th,  when  about  three  miles  from  Hidalgo,  as  Mr. 
Dean  and  1  were  riding  toward  the  town,  he  asked  ine  if  I  wanted  a 
Nighthawk  or  something  like  it,  high  up  in  au  ash-tree  on  his  side 
of  the  road.  I  told  him  to  shoot,  and  1  would  soon  tell  him.  After 
firing,  the  bird  sailed  down  into  the  thick  woods.  As  soon  as  the 
bird  was  "  marked  down  ",  we  plunged  in  with  oar  horses,  through  the 
thorns  and  undergrowth,  and  in  a  short  time  I  found  this  beautiful  little 
Owl,  with  face  down  and  wings  spread  out  upou  the  ground,  perfectly 
lifeless.  This  was  the  first  Owl  smaller  than  JSyctale  acadim^  Acadian 
Owl,  that  I  had  had  ever  captured.  Small  Owls  were  frequently  heard 
evenings  and  cloudy  days  when  passing  by  the  woods,  but  no  others 
were  seen. 

4<»—  <?  —6.50  x  14.00  x  3.50  x  2.45.    May  8,  Hidalgo. 

FALCON1D.E. 

Circus  cyaneus  hudsonius,  (L.)  Coues.— Marsh  Hawk. 

This  is  far  the  most  common  Hawk  seen  on  the  trip.  We  met  it  at 
Galveston,  Corpus  Christi,  and  on  the  Rio  Grande.  Ouly  a  few  in  per- 
fect blue  plumage  seen,  and  none  secured.  Two  or  three  were  shot,  but, 
Ming  ill  the  dense  chaparrai,  were  lost  to  us. 

104-9-21.25  x  49.00  x  15.00  x  9.50.    Mar.  27,  Brownavitt* 
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Igtinia  subccerulea,  (Bartr.)  Coue*.* — Mississippi 

On  May  7th,  I  saw  several  small  flocks  of  these  birds  in  close  sncensioi, 
and  watched  them  with  my  glass.  They  were  too  high  to  shoot,  but  tbe 
white  head  and  black  square  tails  were  plainly  seen,  and  I  have  no 
donbts  of  their  being  this  bird.  They  were  moving  north,  and  among 
them  were  some  with  white  tails.  There  were  about  fifty  in  all,  sail- 
ing in  circles  and  drifting  northward. 

Elanoides  foeficatus,  (£.)  CouesA— Swallow- tailed  Kite. 

On  March  24th,  a  few  miles  north  of  Brownsville,  my  companion  shot 
a  line  specimen  of  this  splendid  Hawk.  When  it  was  wounded,  othen 
gathered  about  to  the  number  of  eighteen.  He  was  in  the  densest  of 
chaparral  at  the  time;  one  or  two  others  shot  were  not  recovered. 
About  March  12th,  at  Corpus  Ghristi,  one  was  seen.  On  April  24th,  it 
Hidalgo,  we  saw  three  fly  over  the  village. 

71—  $  —24.00  x  51.00  x  17.25  x  13.50.    Mar.  24,  Brownsville. 

Accipiter  cooperi,  Bp. — Cooper's  Hawk. 
Oommon  in  open  chaparral  and  on  the  prairies. 

340—  $  —  1C.75  x  30.00  x  9.25  x  8.00.    May  2y  Hidalgo. 

Palco  columbarius,  L.— Pigeon  Hatch. 

This  bird  had  in  its  crop  nearly  the  whole  of  a  Ground  Dove,  Chama- 
pelia  passerina.    Common  in  thinly  wooded  districts. 

87—  9  —12.50  x  26.50  x  8.60  x  6.00.    Mar.  27,  Brownsville. 

Falco  sparverius,  L. — Sparrow  Hawk. 

Common  in  open  woodland,  where  it  can  have  free  chase  for  prey.  I 
have  found  them  in  harmony  with  the  Scissor-tailed  Flycatchers,  Mil- 
vulus  forficatm,  and  Common  Dove,  Zencedura  carolinensis,  in  open  fields, 
where  were  a  few  scattered  trees  and  bushes. 

12—  $  —11.00x23.00x7.75x0.00.    Mar.   8,  Corpus  Christi. 
93—  $  —10.75  x  23.25  x  7.75  x  5.50.    Mar.  27,  Brownsville, 

Buteo  unicinctus  harrisi,  {Aud.)  Bidg. — Harris's  Buzzard. 

This  dark  Hawk  was  seen  everywhere  along  the  Bio  Grande,  but  in 
especially  large  numbers  in  the  vicinity  of  the  large  packing-house  some 
three  miles  from  Brownsville.  There  it  could  be  seen  at  all  times  in  the 
day,  perched  on  the  telegraph  poles  and  trees  along  the  railway  track, 
watching  the  Turkey  Buzzards,  Catluirtes  aura.  Black  Vultures,  Cathartet 
atratus,  and  Audubon's  Caracaras,  Polyborus  auduboni,  holding  carnival 
over  tbe  offal  scattered  about  in  great  heaps.  By  driving  our  ambulance 
by  the  side  of  the  track,  we  could  shoot  from  it,  and  in  this  manner  ob- 

*llctinia  mississippiensis,  auct  ex  Wils.— Falco  subcerulius,  Bartr.  Trav.  Fla.  1791, 290.— 
Ictinia  subcamiha,  Cones,  Pr.  Phila.  Acad.  1876,  345,  q.  t\— E.  C] 

\[Falco  forfimtu*,  L.  1758.— Kauclcrus  forficatus,  Ridgw.  1874.— Elanoide*  forficatoM, 
Coues,  Pr.  Phila.  Acad.  1876, 345,  q.  ».— E.  C] 
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•d  several  of  this  species.  They  are  sluggish  carrion-feeding  birds, 
rithal  pretty  shy.  At  a  distance,  they  look  black,  and  are  easily 
rnized  from  any  others  of  the  family.  They  build  in  various  places, 
an  eight-foot  Spanish  bayonet,  or  small  tree,  to  a  crotch  forty  feet 
.  The  nests  are  composed  of  sticks  and  leaves,  and  are  quite  bulky, 
s  with  Dr.  Merrill  when  he  examined  two  nests.  One  was  on  a 
tish  bayonet,  some  eight  or  nine  feet  high,  and  the  other  in  a  tree 
t  fifteen  feet  above  the  ground.  At  Hidalgo,  I  secured  two  sets  of 
iggs  each.  One  set  was  taken  April  29th  from  a  nest  ten  feet  from 
ground  in  a  mezquite-tree,  surrounded  by  small  trees.  One  egg 
lined  a  peeping  chick,  and  the  other  was  addled.  The  other  set 
taken  May  1st  by  Mr.  Barton  from  a  tall  ebony-tree.  The  eggs  were 
l  The  shape  of  the  egg  is  nearly  double-rounded,  but  slightly 
ing  to  point  at  one  end.  The  color  is  pure  dead  white.  The  sizes 
is  follows :— 2.10  by  1.70,  2.05  by  1.70, 2.10  by  1.70,  and  2.08  by  1.69, 
aging  2.08  by  1.70. 

1.03— <?— 20.00  x  41.00  x  12.25  x   8.75.  Mar.  27,  Brownsville. 

1.55—  <?  —22.00  x  48.00  x  15.00  x  10.00.  Apr.    3,  Brownsville. 

1.56—  9—20.00  x  46.00  x  14.00  x   9.00.  Apr.    3,  Brownsville. 
3.65— $—22.50  x  47.00  x  14.50  x   9.50.  May    4,  Hidalgo. 
3.90— £—20.00  x  44.00  x  13.00  x   8.75.  May    7,  Hidalgo. 

eo  pennsylvanicus,  ( Wits.)  Bp. — Broad-winged  Buzzard. 

ie  single  one  was  shot  on  May  7th  in  a  dense  woods.  It  was  mistaken 
tn  Owl,  when,  at  my  approach,  it  flew  from  one  tree  to  another,  and 
is  quite  surprised  when  X  picked  it  up. 

3.88—  <?  —15.50  x  36.00  x  11.25  x  6.50.    May  7,  Hidalgo. 

2HIBUTEO  pebrugineus,  (Licht)  Or. — Ferrugineous  Buzzard. 

n  May  16th  I  fonnd  an  immense  nest  on  the  top  of  a  large  Spanish 
onet,  and  some  twelve  feet  from  the  ground.  There  was  no  bird  near, 
I  knew  not  whether  it  was  occupied  or  not.  By  cutting  off  the 
lie-points  of  the  leaves,  my  Mexican  guide,  with  considerable  help, 
i  able  to  scale  it,  and,  to  my  surprise,  brought  down  two  large  eggs. 
He  I  was  trying  to  identify  them,  on  came  the  owners,  a  pair  of  this 
ties,  circling  and  screaming  above  our  heads,  but  not  near  enough 
a  sure  shot.  Caught  in  the  act  as  we  were,  with  nothing  for  cover 
tor  than  a  Spanish  bayonet  or  a  low  cactus,  and  being  in  the  very 
ne  of  six-foot  rattlesnakes,  I  saw  no  practicable  way  of  securing  the 
is.  Later  on  the  same  day  we  came  upon  another  nest,  and  a  pair 
the  same  species.  This  time  they  were  within  easy  range  as  they 
r  over  our  heads;  but  our  wagon  was  covered,  and  before  we  could 
out  of  the  awkward  thing  to  shoot  they  were  out  of  range.  This 
it  was  empty,  but  had  the  appearance  of  being  new ;  was  very  bulky, 
lilar  to  the  former  one,  and,  like  it,  situated  on  a  Spanish  bayonet, 
>ut  eight  feet  from  the  ground.  Dr.  Merrill  was  with  me.  V?fe\>o\Xi 
i  a  fine  view  of  the  birds,  and  their  identification  was  complete.    Thfc 
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locality  was  a  sandy  ridge,  dividing  a  lake  from  the  salt-marshes.  1 
eggs  were  perfectly  fresh.  The  shape  is  like  those  of  Harris's  Baza 
(Buteo  liarrisi) ;  but  for  a  tendency  to  be  pointed  at  one  end,  would 
a  broad  oval.  They  are  pare  chalky-white.  One  of  them  had  v 
faiut  flecks  of  yellowish-brown  scattered  sparsely  over  it.  The  ot 
was  without  any.  Both  of  them  have  a  few  longitudinal  creases.  ( 
measures  2.40  by  1.90,  and  the  other  2.38  by  1.90. 
Polyborus  tharus  AUDUBONi,  (Cass.)  Ridg. — Audubon's  Caracara. 
On  my  way  down  the  coast,  I  saw  this  bird  for  the  first  time  at  ( 
pus  Christi,  and  again  on  the  northern  end  of  Padre  Island.  Bat 
until  I  came  near  the  slaughter-houses  near  Brownsville  did  I  fim 
very  abundant.  There,  at  almost  any  time  in  the  day,  numbers  cat 
seen  with  the  Vultures,  feeding  upon  the  offal.  When  not  feeding,  t 
were  seen  in  pairs,  on  the  ground  or  low  dead  stubs,  and  were  q 
tame.  Their  flight  is  low  at  this  season  as  they  skim  over  the  to; 
the  chaparral  and  among  the  mezquite  groves.  I  did  not  see  them 
cling  and  sailing  to  great  heights,  as  they  are  said  to  do.  They  w 
run,  and  hop  readily,  as  I  learned  when  chasing  a  winged  bird  thro 
the  thorns  and  thickets.  I  never  heard  them  utter  a  cry  of  any  k 
The  sexes  are  alike,  and  it  takes  several  years  to  acquire  their 
plumage;  hence  the  majority  of  the  birds  are  yellowish-brown.  Coi 
eriug  the  number  of  birds,  it  is  surprising  how  few  nests  are  found 
spent  much  valuable  time  in  search  for  them,  but  without  success. 
Merrill,  however,  was  more  fortunate.  His  familiarity  with  country 
birds  gave  him  a  great  advantage,  and  through  his  kindness  I  got  chi 
at  a  nest.  We  together  took  a  set  of  two  from  the  nest.  He  aften 
gave  me  the  set.  This  nest  was  composed  of  sticks  and  a  few  leaves, 
rested  on  the  branches  of  a  sapling  only  about  nine  or  ten  feet  fron 
ground.  This  small  tree  was  one  of  a  clump  which  stood  under  la 
trees,  and  was  so  slender  that  great  care  had  to  be  taken  not  to  shake 
the  eggs  in  getting  to  them.  It  was  bulky,  and  with  but  little  depresi 
One  of  the  eggs  is  round  at  one  end  and  inclined  to  be  pointed  at  the  ot 
the  other  is  quite  double-rounded.  The  ground-color  is  a  rich  ciunai 
brown.  They  are  blotched  with  reddish-brown  in  great  irregular  elm 
over  the  whole  egg,  and  on  these  are  small  black  blotches.  My  two  < 
measure  2.30  by  1.85  and  2.15  by  1.82.  A  pair  given  Mr.  Webster 
2.40  by  1.86  and  2.32  by  1.85. 

83— <?  ad.  —21.50  x  48.50  x  15.25  x  9.00.  Mar.  26,  Brownsville. 

99—  $  ad.  —23.00  x  49.50  x  15.25  x  8.25.  Mar.  27,  Browusville. 

100—  <?  jun.— 22.00  x  47.50  x  14.25  x  7.75.  Mar.  27,  Brownsville. 

101—  £         —22.00  x  49.00  x  15.00  x  7.25.  Mar.  27,  Brownsville. 

102—  $  Jan.— 23.00  x  48.50  x  15.50  x  8.00.  Mar.  27,  Brownsville. 

CATHARTID.E. 

Gathabtbs  aura,  (L.)  III. — Turkey  Buzzard. 

Abundant,  but  not  so  much  so  as  Cathartes  atratus,  Black  Vulture. 
Hidalgo,  two  sets  of  eggs  were  found  in  the  open  woodland  on  the 
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id,  with  no  sign  of  nest.  The  shape  is  nearly  oval,  bat  sometimes 
nd  is  more  pointed  than  the  other.  The  color  is  light  drab,  spotted 
lotched  with  dark  reddish-brown,  rather  regularly,  bat  not  thickly, 
the  whole  egg.  Oae  egg  has  a  complete  ring  of  spots  very  close  to 
ad.  They  measure  2.70  by  1.80,  2.65  by  1.90, 2.58  by  1.85,  and  2.70 
M>. 

223—  ?  —26.00  z  66.00  z  20.50  z  10.25  z  10.25.    Apr.  17,  Hidalgo. 

labtes  atbattjs,  {Bartr.)  Less. — Black  Vulture. 

d  most  abundant  of  all  the  carrion-feeding  birds  on  the  Lower  Bio 
fle.  I  found  it  much  more  numerous  in  the  vicinity  of  Brownsville 
on  the  coast  or  farther  up  the  river.  Nowhere  was  it  frequenting 
>wns,  as  it  is  said  to  do  in  other  sections,  bat  preferred  the  country, 
(specially  the  river-banks.  Wherever  there  are  slaughter-houses 
ge  herds  of  cattle,  it  is  sure  to  be.  One  of  the  saddest  sights  of 
low  progress  up  the  river  was  to  see  the  poor  cattle  that  had  strayed 
from  their  drinking-fords  and  were  mired  in  the  quicksand.  The 
interest  taken  in  their  fate  was  manifested  by  the  ever-ready  horde 
lltores  who  were  frolicking  near,  in  anticipation  of  their  approaching 
.  Two  sets  of  eggs  of  two  each  were  found  in  the  vicinity  of 
Jgo.  Both  were  laid  upon  the  bare  ground  in  the  woods,  one  set 
I  at  the  root  of  a  mezquite-tree.  They  are  shaped  oblong-oval,  but 
9nd  more  pointed  than  the  other,  and  their  ground-color  is  white, 
3d  with  greeu.  The  markings  are  brown  blotches  of  all  sizes  and 
lee  of  distinctness,  and  almost  entirely  confined  to  the  larger  end. 
;he  brown  are  a  few  black  spots.  The  eggs  measure  3  by  2.05,  3.10 
,10,  3.02  by  1.95,  and  2.94  by  1.95. 

COLUMBID^E. 

TEIBA  plavtrosteis,  Wagler.— Red-billed  Pigeon. 

found  this  fine  large  Pigeon  common  in  heavy  timber,  more  especially 
te  tall  scattered  clamps  near  the  larger  tracts.  Its  appearance  is  so 
ked  that  it  can  be  recognized  at  all  times  from  other  members  of  the 
ily.  Like  all  the  Pigeons,  it  is  fond  of  the  water.  Any  morning 
find  numbers  of  all  the  different  species  going  to  and  coming  from 
sand-bars  in  the  river,  where  they  are  in  the  habit  of  driuking  and 
ling. 

be  cooing  of  this  bird  is  clear,  short,  and  rather  high-pitched.  It  is 
e  secluded  in  its  habits  than  any  of  the  others,  except  the  one  I 
e  lately  found  new  to  oar  fauna,  JEchmoptila  albifrons.  In  point  of 
ibers  it  is  much  less  numerous  than  the  Carolina  and  the  White- 
ged  Doves ;  still  it  is  quite  extensively  shot  for  market.  I  found  it 
eding,  and  secured  several  sets  of  nests  and  eggs.  As  the  accounts 
en  respecting  its  breeding  habits  are  very  meagre,  I  will  give  in 
ail  my  observations. 
Hi  April  30th,  I  found  my  first  neat  of  this  bird  in  the  vicinity  oi  "Hi- 
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dalgo.  The  locality  was  a  grove  of  large  trees,  with  undergrowth,  sni 
clamps  of  bushes  matted  with  vines.  While  prying  about  the  drift 
vines,  I  flushed  the  bird  off  its  nest,  and  it  alighted  in  one  of  the  US 
trees  near  by.  It  took  me  but  a  moment  or  two  to  examine  the  Mt 
and  shoot  the  bird.  In  less  than  ten  minutes?  time  I  had  also  its  mittk ; 
The  nest  was  only  eight  or  nine  feet  from  the  ground,  and  set  upon  m 
horizontal  branches  of  a  sapling  in  the  midst  of  the  vines.  It  was  com- 
posed of  sticks,  lined  with  fine  stems  and  grasses,  had  a  depression  rf 
an  inch  or  more,  and  was  about  eight  inches  in  outside  diameter  by  to 
and  one-half  inches  deep.  It  contained  one  egg,  with  embryo  jmi 
formed.  Dissection  of  the  bird  showed  that  she  would  have  laid  aft 
more. 

On  May  3d,  I  found  another  nest  very  similarly  situated  in  a  dena 
thicket  on  the  bonier  of  a  woods.  The  bird  was  seen ;  the  nest  con- 
tained one  addled  egg. 

On  May  8th,  at  Loinita  Ranche,  a  few  miles  above  Hidalgo,  in  the  flue 
grove  of  ebonies  in  the  rear  of  the  buildings  of  the  ranche.  I  fonnd  two 
nests.  Both  were  well  up  in  the/  trees,  one  about  twenty-five  feet  and 
the  other  about  thirty.  The  nests  were  situated  close  to  the  body  of  tlA 
trees,  on  large  branches,  and  were  composed  of  sticks  and  grasses,  with 
an  inside  depth  of  about  two  inches.  One  contained  a  single  egg,  te 
advanced ;  in  the  other,  also,  lay  a  solitary  egg,  from  which  a  you«g 
chick  was  just  emerging.  The  parents  persisted  in  staying  about,  not* 
withstanding  we  were  making  a  great  disturbance,  even  shooting  intfll 
the  same  trees.  Whenever  we  would  go  off  some  distance,  they  wooli 
immediately  go  on  their  nests,  and  seemed  loth  to  leave  them  at 
return.    These  were  the  only  ones  seen  breeding  so  near  habitat! 

The  grove  was  a  common  resort  for  man  and  beast,  besides  being  thft 
place  where  wagous,  tools,  &c,  were  kept  and  repaired. 

On  May  11th,  I  obtained  my  fifth  and  last  nest.  I  found  it  in  the  woods 
at  the  fork  of  two  roads,  a  mile  or  so  from  the  village,  down  the  riveft 
This  nest  I  had  discovered  a  week  or  so  before,  complete,  but  empty; 
It  was  situated  about  ten  feet  from  the  ground,  in*  one  of  a  thick  clump 
of  small  trees,  at  the  junction  of  several  small  branches.  It  was  com- 
posed of  twigs  and  rootlets,  without  grasses,  and  had  a  depression  of 
one  aod  one-half  inches.  The  bird  was  flushed  from  the  nest  and  shot 
Upon  examination,  the  solitary  egg  showed  that  incubation  had  begunt 
and  dissection  of  the  bird  proved  that  no  other  eggs  were  developed  for 
laying. 

From  my  observations,  I  conclude  that  the  Red-billed  Pigeon  breeds' 
on  our  extreme  southern  border  during  April  and  May ;  that  it  builds 
a  nest  differing  from  those  of  other  Pigeons,  and  lays  but  one  egg.  The 
only  authority  at  my  command  mentioniug  the  habits  of  this  species  tt 
"North  American  Birds",  by  Baird,  Brewer  and  Ridgway.  In  vol.  ilL, 
page  367,  mention  is  made  of  the  two  eggs  of  this  bird  being  somewhat 
larger  than  those  of  Z.  carolinensis,  Carolina  Dove.    The  same  page 
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ea  description  and  size  of  the  eggs  (1.18  by  0.90)  in  the  Berlandier 
lection. 

fow  these  statements  apply  so  exactly  to  the  egg  of  the  White-winged 
re,  Melopelia  leucoptera,  and  are  so  decidedly  at  variance  with  my  ex- 
ienoe,  that  I  have  no  hesitation  in  saying  that  undoubtedly  Dr.  Ber- 
dier  and  the  Mexican  were  laboring  under  a  mistake,  both  having  the 
p  of  MelopeHa  leucoptera  (see  my  description  of  this  further  on), 
bead  of  Columba  flavirMtrti.  The  shape  of  my  five  eggs  of  the  bird 
ler  consideration  is  oblong-oval,  with  the  greatest  diameter  in  the 
tre.  Some  vary  slightly,  tending  sometimes  to  double- pointed,  and 
tin  to  double-rounded.  Their  color  is  pure  white.  They  measure 
0  by  1.10,  1.55  by  1.12, 1.60  by  1.08, 1.48  by  1.08,  and  1.46  by  1.07, 
^raging  1.54  by  1.09. 

233—  $  —14.00  x  25.00  x  8.60  x  4.75.  Apr.  19,  Hidalgo. 

860—  9  —14.60  z  24.50  x  7.90  x  5.00.  Apr.  20,  Hidalgo. 

323—  9  —14.25  x  23.25  x  7.50  x  5.00.  Apr.  30,  Hidalgo. 

324—  S  —14.75  x  25.00  x  7.75  x  5.00.  Apr.  30,  Hidalgo. 
408—  £—13.75x24.75x7.75x4.75.  May  9,  Hidalgo. 
422—  £—14.00  x  24.50  x  8.00  x  4.65.  May  11,  Hidalgo. 

nr£DU&A  OABOLiNENSis,  (L.)  Bp. — Carolina  Dove. 
This  bird  was  most  abundant  of  all  the  Pigeons  wherever  we  went. 
AGalvesAra  and  Corpus  Ohristi,  on  the  way  down,  and  at  Brownsville, 
p  to  about  April  10th,  they  were  in  flocks.  When  I  reached  Hidalgo, 
pril  17th,  they  were  mating,  and  they  filled  the  air  with  the  sound  of 
Mir  cooing.  On  April  25th,  I  found  the  first  two  eggs,  and  soon  there- 
Iter  they  became  abundant.  By  the  first  of  May,  we  came  upon  their 
etia  in  all  sorts  of  places  and  at  all  heights,  within  from  two  to  eight 
el  from  the  ground,  but  never  on  the  ground.  Their  construction  was 
nally  a  small,  simple  platform  of  twigs,  with  the  slightest  depression, 
reqaently  they  were  made  of  bleached  grasses  alone.  It  was  a  very 
tetty  sight  to  see  one  of  these  nests  of  yellow  grass,  with  its  snow- 
lite  eggs.  This  bird  is  at  all  times  very  tame,  and  when  sitting  on  its 
ggft  will  often  allow  one  to  come  within  two  feet  of  it  to  observe  it.  Of 
mm  fifty  eggs,  the  average  is  1.10  by  0.82. 

25—9—1255  x  18  25  x  5.75  x  5.50.  Mar.   8,  Corpus  Christi. 

308—  9  —11.25  x  17.00  x  5.40  x  4.90.  Apr.  30,  Hidalgo. 

309_  ^  —12.00  x  18.00  x  5.75  x  5.50.  Apr.  30,  Hidalgo. 

370— <J_i2.00xl8.25x5.65x5.50.  May   5,  Hidalgo. 

[elopelia  leucoptera,  (L.)  Bp. — White  winged  Dove. 
In  all  wooded  districts  on  the  Bio  Grande  above  Brownsville,  this  Dove 
i  abundant.  In  the  immediate  vicinity  of  Brownsville  I  did  not  meet 
ith  it;  bat  I  had  i)ot  gone  far  up  the  river  by  boat  before  I  saw  it  in 
oapany  with  others  abont  the  banks  and  shores  of  the  river.  Whether 
treat  or  on  the  wing,  it  is  a  handsome  bird,  showing  almost  as  far  as 
wean  see  it  the  characteristic  wing-patch  which  gives  it  name.  These 
Us  are  very  affectionate  and  attentive  toward  each  other,  and  thai? 
tft,  sweet  cooing  is  pleasaut  to  bear.    They  are  not  under  foot  as  mue\i 
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as  the  Carolina  Dove,  yet  they  are  by  no  means  shy.  I  have  freqaen 
been  within  twenty-five  feet  of  them,  and  stood,  to  be  curiously  obeer 
by  them,  for  some  seconds  before  they  took  flight.  Though  not  as  i 
in  the  trees  as  the  Bed-billed  Pigeon,  yet  they  do  not  like  one  to  oc 
near  their  eggs.  When  I  reached  Hidalgo,  these  birds  were  in  pa 
and  I  was  quite  surprised  on  the  1st  of  May  to  see  a  flock  of  a  dosei 
so.  They  were  probably  males  in  search  of  food,  while  their  mates  i 
incubating  their  eggs,  for  at  that  time  no  young  birds  were  out.  I  foi 
numbers  of  their  nests  situated  in  all  sorts  of  trees  (the  mezquite 
favorite  tree  with  them),  and  in  thickets  at  all  heights  within  from  i 
to  ten  feet  from  the  ground.  They  are  generally  composed  of  sticks  i 
weeds,  with  little,  sometimes  no  lining,  of  leaves  or  feathers.  I  h 
one  nest  of  Spanish  moss.  The  complement  of  eggs  is  two.  They 
oblong-oval,  aud  of  a  creamy-white ;  occasionally  a  set  will  be  very  d 
cream,  or  one  again  will  be  pure  white.  Of  thirty  eggs,  the  larges 
1.30  by  0.92,  and  the  smallest  1.10  by  0.90,  although  there  is  one  i 
rower,  it  being  1.20  by  0.80.    The  average  size  is  1.20  by  0.89. 

225—  $  —12.00  x  19.25  x  6.25  x  4.25.  Apr.  18,  Hidalgo. 

227—  £  —12.25  x  20.00  x  6.50  x  4.40.  Apr.  18,  Hidalgo. 

228-  <?  —12.00  x  19.00  x  6.40  x  4.40.  Apr.  18,  Hidalgo. 
259—  <?  —12.25  x  20.00  x  6.50  x  4.50.  Apr.  20,  Hidalgo. 
259—  £  —12.10  x  20.00  x  6.60  x  4.50.  Apr.  20,  Hidalgo. 
268—  $  —11.75  x  20.50  x  6.60  x  4.25.  Apr.  24,  Hidalgo. 
310- «?  —12.00  x  19.75  x  6.25  x  4.50.  Apr.  30,  Hidalgo. 
335—  $—11.50x19.50x6.00x4.00.  May   2,  Hidalgo. 

CnAMiEPELiA  passebina,  (L.)  Sw. — Ground  Dove. 

In  the  vicinity  of  Brownsville,  I  saw  a  few  small  flocks,  but  not  wh 
I  could  obtain  any.  At  Hidalgo,  I  saw  them  occasionally  in  pairs,  i 
they  breed  all  along  the  Lower  Eio  Grande,  but  I  did  not  collect  i 
of  their  eggs.  The  officers  at  camp  near  Hidalgo  said  they  came  in 
mornings  to  the  river,  near  by,  to  drink  with  other  Pigeons.  I  am 
debted  to  Dr.  Merrill  for  a  set  of  two  eggs,  taken  near  Brownsvi 
They  are  oval,  pure  white,  and  measure  0.87  by  0.03  and  0.88  by  0.65 

244—  9  —6.75  x  10.85  x  3.50  x  2.25.  Apr.  19,  Hidalgo. 
384— £—7.00  x  11.50  x  3.40  x  2.50.  May  7,  Hidalgo. 
385—  $—7.00  x  11.50  x  3.40x2.40.    May   7,  Hidalgo. 

[Genus  ^CHMOPTILA,  Coues. 

Peristera,  of  some  authors. 

Leptoptila,  Swainson,  Class.  B.  ii.  1837,  349  (misspelled  "  Leptotila").  (Not  Leptof 
Lesson,  Tr.  Orn.  1831,  585,  nor  Leptopiilus  Strickl.  1841,  nor  Leptoptila  Gk 
1842.)— Bp.  Consp.  Av.  ii.  1854,  74.— Gray,  Handl.  ii.  1870,  242,  n.  2319  ("£ 

tila"). 

* 

Cn. — First  primary  abruptly  emarginate,  attenuate  and  linear  near  the  end.  W 
of  moderate  length  :  3d  and  4th  primaries  longest ;  first  shorter  than  7th.  Tail  u 
shorter  than  the  wings,  rounded,  of  12  broad  feathers.  Tarsus  entirely  naked,  er 
ling  or  rather  exceeding  the  middle  toe  and  claw.  Lateral  toes  nearly  equal,  the 
of  their  claws  reaching  about  opposite  the  base  of  the  middle  claw.  Hind  too  sho 
ofalj,  bat  perfectly  incumbent.    Bill  small  and  slender,  much  nhorter  thau  tLe  1 
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A  considerable  naked  space  about  the  eye,  thence  extending  in  a  narrow  line  to  the 
bill.  Size  medium  or  rather  small.  Body  full  and  stont.  Coloration  subdued,  but 
bind  head  and  neck  iridescent.    No  metallic  spots  on  wings. 

Type,  JE.  jamaicenaia  (L.). 

This  genus  comprehends  a  number  of  species  of  Middle  and  South  America  and  the 
RTeat  Indies,  one  of  which,  M.  alb[frona,  before  only  known  from  Mexico,  I  recently 
had  the  pleasure  of  introducing  into  our  fauna,  upon  specimens  secured  by  Mr.  Sennett, 
it  Hidalgo,  Texas.  Other  species,  as  recognized  by  Bonaparte  in  1854,  wreJE.  verreauxi 
rf  New  Granada,  jE.  erytkrothorax  of  Cayenne,  and  jE,  dubuai  from  the  Rio  Napo.  G.  R. 
fray,  in  1870,  records,  as  additional  species  of  the  same  immediate  group,  JE.  ruf axilla. 
£.  bratHieuaU,  JE.  cervinirentris,  JE,  plumbicepa,  JE.  caaaini,  xE.  riottei,  and  jE.  ochroptera. 

The  « haracters  of  the  genus  are  drawn  up  from  JE.  albi/roru.  The  group  is  closely  re- 
jted  to  PerUttra  proper,  of  which  Gray  makes  it  a  subgenus.  Ic  was  originally  named 
brplo'ila  by  8  wain  son  in  1837,  bnt  the  name  is  preoccupied,  having  been  used  in  1831 
fcy  Lemur,  tinder  the  form  Leptoptiloa,  for  a  genus  of  Storks.  Difference  of  termina- 
tion may  no  nice  to  distinguish  any  two  names  when  indicat  ng  any  difference  of  mean- 
ing, as  in  the  canes  of  Picnt  and  Pica,  but  can  hardly  be  considered  sutllcicut  in  this 
instance,  enpecially  as  the  original  form  of  the  word,  Leptoptiloa,  requires  to  be  cor- 
rected into  Ltptoptilua  or  Leptoptila,  as  has  already  been  done  by  Strickland  and  Gloger. 

Jichmoptila  includes  a  number  of  species  of  "  Ground  Doves  ",  related  to  such  forms 
as  Zrtaida,  Prriatera,  Oreopelia,  &c.,  distinguished  from  the  more  arboreal  Pigeons  of 
the  New  World  by  their  long  naked  tarsi.  They  are  of  rather  small  size,  stout,  full 
body,  small  bill,  short,  rounded  broadly,  12-feathered  tail,  and  have  the  first  primary 
ftbrupily  linear-attenuate  at  the  end  for  an  inch  or  so.  They  are  of  rather  plain  colors, 
though  the  neck  h  s  the  iridescence  so  common  in  Pigeons,  and  usually  have  the  lining 
of  the  wiugs  chestnut. 

-Echmoptila  albifrons,  (Bp.)  Coues. —  White-fronted  Pigeon. 

Leptoptila  albifroma,  Bp.  C.  A.  ii.  1854,  74.  (Mexico;  "Cuba".— Law r.  Bull.  Nat.  Mus. 
n.4.  1876,  44  (Tehuantepec).  Iris  orange;  bill  black;  orbital  spaoo  bluish; 
fret  carmine. )— Coues,  Bull.  Nnttall  Club,  ii.  n.  3,  July,  1877,  82  (Hidalgo, 
Texas,  May,  1877,  G.  B.  Sennett). 

PeriaUra(Uptotila)  albifron*,  Gray,  Handlist,  ii.  1870,  242,  n.  9380. 

Ch.  .*p. —  <J  hntnnto  oliracea atricea,  orrtice  cupreo-purpuraacente,  f route  albeacrnte;  aubtua 
•iltdu,  laitribut  obsevrioribu*,  pectore  juguloqtte  aubvinaceia,  criaao  ct  mente  albia;  tectricibua 
*Hmimfcrioribn9  oxillaribusque  caataneia;  rectricibua  media  dorao  concoloribus,  catena  nigrea- 
*ntUnu  apicibma  albia;  roatronigro;  pedibua  ruberrimia ;  apatio  orbitali  livido-incarnato. 
lomg.  tot.  ptdalia  ;  alee  aemiptdalia;  cauda  4$ :  roatri  f :  tarti  1±~H.  dig.  med.  cum  ungut  1|. 

4,  adult:    Upper  parts  brownish-olive,  with  silky  lustre  (much  as  in  Coccygu*  ameri- 

ot9w  f»r  example).    Hind  head,  nape,  and  back  and  Hides  of  neck  with  coppery  pur- 

plwh  iridescence.     Top  of  the  bead  of  a  somewhat  bluish  or  glaucous  "bloom  ",  fading 

W> creamy- white  on  the  forehead.    Under  parts  dull  white  or  whitish,  more  or  less 

shaded  with  olive-brown  on  the  sides,  deepening  on  the  fore  breast  and  jngnlum  to  pale 

tinaceous ;  belly,  crissum,  and  chin  quite  purely  white.    Wing-coverts  and  inner  quills 

tike  the  back,  and  without  metallic  spots;  other  larger  remiges  slaty-blackish,  with 

;  *rj  narrow  pale  edging  toward  the  end.    All  the  under  wing-coverts  and  the  axillaries 

bright  cheat  nut.    Two  middlo  tail-feathers  like  the  back  ;  others  slaty-black,  tipped 

Uth  white  in  decreasing  amount  from  the  outer  part  inward,  the  largest,  white  tips 

Wing  about  half  au  inch  in  extent    Bill  black.    Feet  carmine-red.    Iris  yellow.    Bare 

Kin  around  eye  red  and  livid  blue.    Length  12-12* ;  extent  19-19*;  wing  G-C*  ;  tail 

4-H;  bill  }-$  ;  tarsus  1±-1*,  middle  toe  and  claw  rather  less. 

Female  not  seen.— E.  C] 

8hortly  after  obtaining  my  first  specimen  of  this  Dove,  I  Rent  a  deacrifi- 
tiro  of  it  to  Washington.    It  was  identified,  and  a  portion  of  \Y\i>.  \ett&t 
Ball.  iv.  No. 
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published  iii  the  Bulletin  of  the  Nuttall  Ornithological  Club  for  July, 
vol.-  ii.,  No.  3,  p.  82.  Since  then  I  obtained  more  birds,  and  will  here 
give  a  further  description  of  it  and  its  habits.  On  April  16th,  I  obtained . 
my  first  in  a  tract  of  timber  a  mile  below  Hidalgo,  near  the  bank  of  the 
.  river.  It  was  shot  from  the  upper  branches  of  the  tallest  trees.  Scat- 
tered about  the  woods  in  pairs  were  Columba  flavirostrig,  Bed-billed 
Pigeon,  and  Melopelia  leucoptera,  White-winged  Dove.  On  the  10th, 
another  was  shot  in  the  same  locality.  Five  specimens  were  secured  up  to 
the  time  of  leaving,  and  a  number  of  others  seen  and  heard.  It  is  mm 
secluded  than  the  other  Pigeons,  and  only  found  among  the  tallest  tto- 
ber.  Seen  in  the  woods,  it  resembles  M.  leucoptera  both  in  size  and 
shape  of  tail,  but  can  be  recognized  from  it  at  sight  by  the  absence  of 
the  large,  white  wing-patch.  Its  note  is  somewhat  prolonged,  ends  with 
a  falling  inflection,  and  is  exceedingly  low  in  pitch.  Most  of  my  birds 
were  obtained  by  following  the  sound  of  their  notes  until  within  range; 
all  were  seen  sitting  quietly  in  secluded  places;  all  are  males,  and  in- 
jured considerably  by  falling  from  great  heights.  On  the  last  day  of 
my  stay  at  Hidalgo,  I  watched  a  pair  for  a  long  time,  in  hopes  of  find- 
ing their  nest,  but  without  success.  If  they  had  one,  they  were  evi- 
dently not  anxious  to  get  to  their  eggs.  From  their  actions,  I  am  sure 
they  were  mated.  I  was  anxious  to  get  the  female,  but,  as  I  could  not 
distinguish  it  from  the  male,  I  had  to  take  the  chances;  and  upon 
shooting  one,  the  other  flew  out  of  sight,  and  I  could  not  obtain  it 
Now,  that  the  bird  is  known  to  be  on  our  border,  we  shall  soon  know 
all  about  its  breeding  habits. 

This  species  has  the  following  specific  characteristics: — Upper  parti 
greenish  olive,  the  metallic  coloring  purple,  with  bronzy-green  reflec- 
tions, aud  restricted  to  the  back  of  neck.  Grown  drab,  shading  to 
nearly  white  on  forehead.  Orbital  space  small,  faintly  red  and  blue. 
Chin  white.  Forcueck  creamy-slate.  Belly  white.  Sides  ashy.  Wingi 
brown  above,  slaty  below,  and  whole  under  wing-coverts  bright  chest- 
nut, which  color  extends  even  to  the  sides.  Tail  square,  of  twelve 
feathers;  middle  ones  olive,  like  the  back,  and  the  others  brown  above 
and  tipped  with  white  in  increasing  amount  until  the  outer  ones  are 
white  for  half  an  inch.  Tail  below  black,  with  the  white  tips  as  above. 
Under  tail-coverts  pure  white.  Iris  yellow,  with  reddish-brown  shade 
when  fresh,  but  chauging  after  death  to  a  deep  salmon.  Bill  black,  (MB 
to  0.70  of  an  iuch.  Feet  carmine.  Tarsus  1.35;  middle  toe  and  claw 
the  same. 

2*24—  $  - 12.50  x  19.50  x  6.40  x  4.50.  Apr.  18,  Hidalgo. 

234—  <?  —12.50  x  19.25  x  6.25  x  4.50.  Apr.  19,  Hidalgo. 

334— £—12.25x19.00x6.00x4.50.  May   2,  Hidalgo. 

421—  2  —12.00  x  19.25  x  6  00  x  4.25.  May  11,  Hidalgo. 

CRACIDiE. 

Obtalida  vetula,  Wagl. — Texas  Quan. 
This  curious  and  interesting  bird  is  well  described  in  "North  Amer- 
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ean  Birds";  bat  I  must  take  issue  on  a  few  points,  particularly  in  re- 
tard to  its  breeding  habits.  In  the  vicinity  of  Brownsville,  the  heavy 
tmber  being  scarce,  I  saw  none,  and  only  beard  them  a  few  times  in 
he  heaviest  chaparral.  Hidalgo  is  in  the  very  heart  of  their  habitat 
rithin  oar  limits,  and  my  facilities  for  observiug  them  at  that  point  were 
wy  good  indeed.  Mornings  and  evenings  we  could  hear  them  from 
fvery  direction,  and  whenever  we  went  into  the  woods  they  were  always 
bserved.  One  is  sure  to  find  them  where  dense  thickets  of  undergrowth 
ire  under  large  trees.  At  the  time  I  was  with  them  they  were  in  pairs, 
ind  generally  a  number  of  pairs  would  be  in  one  locality.  The  sexes 
ire  similar  in  appearance,  and  their  notes  alike,  excepting  that  the 
female's  note  is  pitched  higher.  Its  notes  are  loud  and  simply  inde- 
cribable.  If  you  will  sound  the  word  cha-cha  la-ca  in  rapid  succession 
n  the  loudest  possible  whisper,  always  accenting  the  last  two  syllables, 
rou  will  give  to  yourself,  hut  to  uo  one  else,  some  idea  of  their  love 
tongs.  The  loudness  and  hoarseness  are  the  same  in  both  sexes,  and 
roe  answers  the  other  so  closely  that  it  is  hard  to  distinguish  their 
rotes,  although  one  may  be  closely  observing  them.  Their  concerts 
take  place  morniugs,  evenings,  and  at  all  hours  on  dark  days.  They 
ire  at  such  times  in  the  tops  of  the  trees,  and,  if  alarmed,  at  once  give 
the  warning  note,  and  sail,  with  spread  wings,  down  into  the  thickets, 
becoming  instantly  quiet.  The  woods  which  a  moment  before  resounded 
with  a  deafening  noise  of  an  uncertain  number  of  these  birds  (it  is  im- 
possible to  judge  by  the  sound  whether  few  or  many  are  engaged  in 
their  concerts)  is  now  still  as  death.  Those  unobserved  and  farthest 
off  will,  when  they  feel  reassured,  start  up  their  cry,  and  set  the  whole 
eompauy  to  screaming  again.  Several  times,  when  well  concealed,  I 
have  noticed  a  pair  spring  from  a  thicket  into  a  large  tree,  jump  from 
limb  to  limb  close  to  the  body  until  they  reached  the  top,  when  they 
would  walk  out  to  the  end  of  the  branch  and  begin  their  song.  They 
roost  in  trees,  and  hunters  frequently  get  them  at  night.  Rarely  did  I 
see  them  on  the  ground.  Once,  while  resting  in  a  mezquite  grove, 
which  looked  very  much  like  a  peach-orchard  on  a  well-kept  lawn,  I 
saw  a  Chacbalaea  trot  out  from  a  neighboring  thicket  in  full  view.  He 
seemed  looking  for  food  on  the  ground.  He  discovered  me,  and  we 
eyed  each  other  for  a  moment,  when  it  turned,  ran  a  short  distance, 
sprang  into  the  lower  branches  of  a  tree,  and,  hopping  along  from  tree 
to  tree,  disappeared  into  the  thicket  about  five  feet  from  the  ground. 
They  are  very  fond  of  blackberries,  which  were  then  getting  ripe. 
Another  peculiarity  of  this  bird  is  that  the  male  alone  has  the  trachea 
doubled  over  some  three  or  four  inches  on  the  muscles  of  the  breast, 
directly  uuder  the  skin.  Their  meat  is  white,  and  most  excellent  eating. 
Of  their  crossing  with  the  common  game  fowl,  and  thereby  produciug 
the  superior  fighting-cocks  for  which  the  Mexicans  are  so  noted,  I  saw 
no  proof,  but  it  is  accepted  as  true  by  everybody  in  the  region.    They 
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are  easily  domesticated.    I  saw  a  pair  in  a  jacal  at  Brownsville  that 
could  hardly  be  driven  ont  of  doors  long  enough  for  as  to  see  them. 

The  nest  of  this  species  is  nevefr  found  on  the  ground,  bat  in  trees  and 
bushes  varying  in  height  from  four  to  ten  feet    The  structure  varies  in 
composition  aud  size  accordiug  to  its  location.    If  it  is  in  a  large  fork 
close  to  the  body  of  the  tree,  a  few  sticks,  grasses,  and  leaves  are  suffi- 
cient, and  the  structure  will  not  equal  in  size  or  strength  that  of  i 
Mockingbird.    This  small  size  is  by  far  the  most  frequent;  bat  I  haves 
nest  built  upon  a  fork  of  two  small  branches,  composed  entirely  of  Span- 
ish moss.    It  is  bulky  and  flat,  being  a  foot  in  diameter  and  four  inches 
deep,  with  a  depression  four  inches  wide  and  two  deep.    The  bird  begins 
to  lay  about  the  middle  of  April,  and  when  I  left  that  section  on  May 
11  chicks  were  peeping  in  the  eggs,  and  some  nests  were  found  with 
broken  shells  and  deserted.    The  birds  are  clean  in  their  habits,  no 
excrement  or  litter  being  found  in  their  nests.    The  most  nataral  place 
for  them  to  build  is  iu  the  undergrowth  or  thickets  in  the  dense  forests. 
Their  complement  of  eggs  is  three.    I  secured  sixteen  sets,  and  in  no 
instance  were  there  more,  and  only  twice  less.    In  no  instance  were  thej 
covered  with  leaves  or  anything  else,  as  has  been  said.    Nor  does  the 
parent  fly  at  the  intruder  or  show  any  alarm.    On  the  contrary,  as  soon 
as  she  is  observed,  she  darts  into  the  thickets,  as  usual,  without  any  note 
of  alarm  or  any  show  of  fighting.    More  often,  the  bird  flies  off  before 
she  has  a  chance  of  being  seen,  and  the  eggs  can  be  seen  as  far  as  yon 
can  see  the  nest.    The  first  nest  was  found  April  20,  and  contained  its 
full  complement  of  three  eggs.    The  location  was  above  the  camp  in  a 
wesatche  tree,  close  by  a  bridle-path,  u.sed  almost  daily  by  the  cavalry 
in  going  to  practice.    The  nest  was  some  eight  or  nine  feet  above  the 
ground,  in  a  crotch,  and  would  not  have  been  noticed  had  not  the  bird 
flown  as  we  came  upon  it  while  on  horseback.    This  was  by  all  odds  the 
most  exposed  place  iu  which  auy  nest  was  found.    One  nest  I  found  in 
the  heart  of  the  woods  at  Lomita  Ranche,  and  the  three  eggs  were  so 
much  exposed  that  they  were  seen  some  time  before  the  nest  could  be 
distinguished.    This  nest  was  shallow,  as  a  Pigeon's,  and  situated  about 
six  feet  from  the  ground  on  two  small  branches  of  a  sapling.    To 
describe  other  nests  would  be  but  repetition. 

The  eggs  are  remarkably  large  iu  proportion  to  the  size  of  the  bird'* 
body.  They  have  very  thick  shells,  resembling  in  this  respect  a  Guinea 
fowl's  egg,  aud  of  extreme  hardness.  Their  shape  is  oblong-oval.  Thej 
are  distinctly  granulated  and  of  a  rich  creamy- white.  They  are  generally 
remarkably  clean.  They  are  also  very  even  in  size.  The  largest  meas 
ures  2.45  by  1.G5,  the  smallest  2.31  by  1.55,  and  the  average  2.34  by  1.6ft 

226—  £—22.00  x  24 .50  x  7.50  x   9.50.  Apr.  18,  Hidalgo. 

269—  J  —23.00  x  26.50  x  8.50  x  10.50.  Apr.  24,  Hidalgo. 

270—  9  -21.50  x  25.00  x  8.00  x  9.00.  Apr.  24,  Hidalgo. 
271— <?  —24.00  x  27.00  x  8.50  x  10.50.  Apr.  24,  Hidalgo. 
31 1_  4  —23.50  x  28.00  x  8.15  x  10.00.  Apr.  30,  Hidalgo. 
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MELEAGRID^E. 

Vzlbaoris  gaixopavo,#  L.— Turkey. 

This  fine  game  bird  is  common  in  the  timber  districts  aloug  the  Lower 
Bio  Grande.  While  going  up  and  down  the  river  on  the  steamer,  I  fre- 
quently saw  them  on  the  flat  bars  that  make  ont  in  the  bends  of  the 
river,  or  flying  from  one  side  to  the  other.  In  the  vicinity  of  Hidalgo, 
I  heard  them  frequently,  and  saw  them  occasionally.  I  took  no  espe- 
cial pains  to  hunt  them,  and  obtained  no  specimens.  On  May  8th,  at 
the  camp,  I  saw  a  number  of  young  just  from  the  egg  that  the  soldiers 
had  caught  in  the  neighborhood. 

PKRDICIDJE. 

Orttx  yirginiana  T£XANA,t  (Later.)  Cones.— Texas  Quail. 

I  frequently  met  them,  singly  or  in  pairs,  in  open  chaparral.  I  shot 
ft  number,  and  obtained  threefsets  of  eggs.  I  can  see  no  difference  in 
habits  from  O.  virginiana,  and  their  eggs  are  similar  but  smaller. 
They  average  1.20  by  0.93. 

93—  9  —  9.00  x  14.25  x  4.25  X  2.50.  Mar.  27,  Brownsville. 

14^—^—10.00  x  14.50  x  4.40  x  2.75.  Apr.    3.  Brownsville. 

352—  9  —  9.50  x  14.25  x  4.00  x  2.40.  May    3,  Hidalgo. 

353— £—  9.50  x  14.65  x  4.15  x  2.50.  May    3,  Hidalgo. 

369— £—  9.75  x  14030  x  4.15  x  2.50.  May    5,  Hidalgo. 

Having  come  to  the  water  birds,  I  will  preface  these  notes  by  saying 
that  I  omit  mentioning  many  species  that  are  well  known  to  exist  on 
oar  Southern  border  ouly  in  winter,  and  of  which  I  did  not  obtain  speci- 
mens. From  the  28th  of  February  until  the  20th  of  March  we  were 
principally  among  the  water  birds.  The  birds  of  the  North  were  moult- 
ing, and  those  from  Mexico  were  just  coming  in,  were  paired,  and  busy 
prospecting  for  proper  places  for  their  eggs.    We  found  no  eggs  on  our 

way  down  the  coast. 

CHAEADRIID^B. 

JteiALiTis  VOCIFEBA,  (L.)  Cass.—Kildeer  Plover. 

This  bird  was  abundant  everywhere  near  the  coast,  and  at  Browus- 
ville  in  wet  places,  up  to  April  15th,  when  I  left  for  up  the  river.  On 
uy  return,  I  do  not  remember  of  seeing  it. 

FL85MATOPODID.E. 

ILkxatopus  palliatus,  Temm. — Oyster  catcher. 

We  met  this  bird  in  the  bayous  between  Padre  and  Mustang  Islands, 
in  Corpus  Christi  Pass,  on  March  12th.    They  were  in  pairs,  and  continu- 

*[Xo  specimens  examined  by  me.  The  Turkey  of  thin  region  is  said  to  have  light- 
tipped  upper  tail-coverts,  being  thus  referable  to  true  gallopavo  (mexicana  Gould).— 
LC] 

'  [Spedmaot*  typical  of  this  BabBpeciea.—E.  C] 
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ally  making  swift  aerial  flights,  common  to  shore  birds  in  the  matfof  j 
season.    Here,  among  the  immense  oyster-beds,  they  revelled  in  plenty, 
and  were  as  tame  as  could  be.    We  shot  a  number,  and  they  wen  id  ■ 
very  fat  that  little  could  be  done  with  them.    Dissection  showed  egp 
of  half  size,  so  that  if  we  had  had  time  to  remain  even  a  week  long*, 
we  undoubtedly  could  have  found  their  eggs. 

33-  9  —20.00  x  37.00  x  11.00  x  4.75.    liar.  13,  Padre  UUnd. 

Strepsilas  lnterpres,  (L.)  III. — Turnstone. 

I  am  satisfied  that  many  of  this  species  breed  along  the  entire  cot* 
of  Texas.  At  Point  Isabel,  on  May  19th,  I  saw  many  pain,  and  by  their 
actions  they  bad  evidently  settled  for  the  season.  I  could  not  drive 
them  away  from  certain  localities.  I  was  told  by  the  fishermen  that  the 
birds  were  there  all  the  year  round.    I  did  not  find  their  eggs. 

EBCURVIROSTBID^S. 

I 

ReCURVIKOSTRA  AMERICANA,  Gm.—AV04Ct. 

i 

At  Bolivar  Point,  on  Galveston  Bay,  March  1st,  I  found  this  bird h  i 
immense  flocks.    They  were  very  shy,  and  it  was  only  by  the  most  can- ! 
ful  manoeuvring  that  I  could  shoot  them.    They  were  then  just  casting 
off  their  winter  plumage.    Match  29th,  on  the  salt-marshes  about  half*  j 
way  between  Brownsville  and  the  mouth  of  the  Bio  Grande,  I  met  them  j 
again,  in  flocks  of  three  or  four.    Here  they  exhibited  nothing  like  the 
shyness  we  had  seen  on  Bolivar  Point.    After  shooting  at  them,  tbff 
would  fly  a  short  distance  along  the  shallow  lagoon,  and  drop  down  and 
commence  feeding  again.    They  apparently  felt  no  concern  for  their 
wounded  companions.    They  were  not  yet  in  summer  plumage.    On 
May  20, 1  examined  miles  of  the  bayous,  lagoons,  and  marshes  about 
Point  Isabel,  fit  places  for  them,  and  did  not  see  any  of  this  species,  and 
I  presume  they  had  left  for  the  North  aud  West. 

1 12—  $  —17.50  x  30.50  x  9.00  x  3.50.    Mar.  29,  Brownsville. 
HlMANTOPUS  NIGBICOLLIS,    Y.— SHU. 

Occasionally  seen  about  Brownsville  in  small  flocks.  In  the  marshes 
near  the  coast  I  found  them  numerous,  and  breeding  on  a  small  island 
that  rose  just  above  the  water's  edge.  To  reach  it,  we  waded  to  the 
depth  of  a  foot,  for  half  a  mile  or  more  from  our  ambulance,  and  so  Ion 
was  it  that  it  was  quite  concealed  by  the  sparse  grass  of  the  marsh  aboul 
it.  The  island  was  several  hundred  feet  long  by  about  two  hundred  feel 
wide,  and  was  composed  of  mud  and  grasses.  Herons  of  all  kinds  wen 
seen  scattered  over  the  whole  marsh,  feeding  or  lazily  flying  about.  Thi 
nests  were  near  the  water,  and  some  of  them  in  the  water.  Those  in  tin 
water  were  composed  of  grasses,  piled  up  in  little  heaps  of  such  a  heigh 
that  the  eggs  would  just  clear  the  water.  If  built  on  the  mud,  then 
were  fewer  grasses.  The  birds  were  there  in  numbers,  screaming  about 
our  heads.     No  other  birds  were  breeding  on  the  island,  excepting 
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Harsh  and  Forstar's  Terns,  the  nests  of  each  being  in  separate  groups. 
They  evidently  had  bat  fairly  commenced  laying,  as,  oat  of  tho  dozen 
or  more  nests,  we  foand  ouly  one  had  its  fall  complement  of  four  eggs. 
AH  were  fresh,  excepting  a  clutch  of  four,  which  contained  young  nearly 
nady  to  come  ont  of  the  shell.  We  were  only  restrained  from  taking 
many  of  the  birds  by  having  our  bag  already  so  full  that  the  idea  of 
taking  care  of  any  more  iu  the  great  heat  was  appalling.  The  eggs  have 
a  ground-color  of  greenish-drab,  and  are  blotched  with  dark  brown,  the 
spots  being  thickest  about  the  greatest  diameter.  The  largest  egg 
neasures  1.85  by  1.25,  the  smallest  1.60  by  1.15,  and  the  average  1.71 
byl^l. 

436—  £—16.50  z  26.00  x  9.00  x  3.00.    May  16,  Brownsville. 

SCOLOPACIDiE. 

Tringa  maculata,  V. — Pectoral  Sandpiper. 

Great  numbers  of  these  were  on  the  Bio  Grande,  in  company  with 
Actiturus  bartramiuSy  up  to  about  April  15th,  after  which  time  I  did  not 
notice  them. 

96—  j  —9.50  x  18.50  x  5.75  x  2.50.    Mar.  27,  Brownsville. 

97—  9  — &25  x  16.00  x  5.15  x  2.50.    Mar.  27,  Brownsville. 

Ldcosa  fedoa,  (L.)  Ord. — Great  Marbled  Qodwit. 

The  only  locality  in  which  we  noticed  this  species  was  at  Padtfe 
Island,  by  Corpus  Ghristi  Pass,  about  March  15.  They  then  had  their 
warm  winter  plumage.    A  number  were  shot,  but  none  preserved. 

T0TANT7S  SEUIPALMATUS,  Gm. —  Willct. 

I  saw  these  every  day  on  the  coast  as  we  were  going  down,  and,  March 
29th,  1  saw  them  again  near  the  mouth  of  the  R:o  Grande.  When  I 
foand  the  Stilt's  eggs,  on  May  16th,  I  saw  them  in  pairs,  scattered  about ; 
md  on  May  19th,  at  Point  Isabel,  I  saw  several  pairs.  I  have  just 
received  a  letter  from  Dr.  Merrill,  saying  that  he  found  a  set  of  their 
eggs  not  far  from  where  we  found  the  Stilt's  eggs,  but  giving  no  further 
particulars. 

ToTAXtrs  melanoletjotjs,  Gm. — Greater  Telltale. 

At  Point  Isabel,  on  May  19th,  I  shot  this  bird,  and  saw  several  pairs, 
apparently  settled  to  breed. 

AcnTUBUS  babtbamius,  ( Wils.)  Bp.—  Upland  Plover. 

8een  in  abundance  near  the  coast,  and  in  wet  places  near  Brownsville, 
op  to  April  15th,  after  which  time  I  did  not  frequent  its  favorite  locali- 
ties. 

95— £—11.50  x  21.50  x  6.50  x  3.50.    Mar.  27,  Brownsville. 

Xumenius  LONGIROSTBIS,  Wils. — Long-billed  Curlew. 

I  saw  this  conspicuous  bird  along  the  coast  going  down,  and  \w  \hfe 
mmhes  near  Brownaville,  up  to  the  time  of  taking  the  steamer  tot 
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home ;  and  I  have  do  doubt  a  few  remain  near  tho  coast,  about  the 
month  of  the  Bio  Grande,  the  entire  year. 

Nuxenius  bobealis,  (Forst.)  Lath.— Esquimaux  Curlew. 

On  March  8th,  at  Corpus  Christi,  near  the  mouth  of  the  Nueces,  I  shot 
several  of  these  birds.  They  were  seen  singly  or  iu  groups  of  three  or 
four.  On  the  northern  end  of  Padre  Island,  a  week  later,  I  saw  them 
in  flocks  of  twenty  or  more.  They  were  seen  alighting  on  the  small 
islands  iu  the  pass,  and  flying  swiftly  along  the  margins  of  the  water. 
They  were  quite  shy ;  a  number  were  shot. 

22—  <?  -13.75  x  27.00  x  8.50  x  3.40.    Mar.  28,  Corpus  Christi. 

TANTAL1DJ3. 

Falcinellus  guarauna,  Qm. — White-faced  Glossy  Ibis. 

My  experience  with  the  breeding  habits  of  this  beautiful  bird  was 
unexpectedly  large  and  opportune.  On  my  return  to  Brownsville  from 
up  the  river,  a  hunter  brought  me,  among  others,  a  young  bird  and 
some  eggs,  that  I  had  never  seen  before,  and  which,  he  said,  belonged 
to  this  bird.  The  next  day,  May  15th,  I  took  an  ambulance  and  driver, 
and  this  same  Mexican  hunter,  to  compel  him  to  make  good  the  stone* 
he  had  told  of  the  great  numbers  of  birds  and  eggs  to  be  seen.  Down 
we  went,  through  the  chaparral,  across  the  country,  by  the  borders  of 
lagoons  and  lakes,  until  we  stopped  on  the  edge  of  an  immense  salt- 
marsh,  filled  with  rushes  excepting  near  the  shores.  All  kinds  of 
Herons  and  water  fowl  were  moviug  about  in  all  directions,  but  nothing 
unusual  was  seen,  there  being  no  indications  of  an  established  heronry. 
Wheu  tho  Mexican  stripped  and  said,  "Come  on,"  I  dared  not  back  oat, 
and  could  but  do  the  same,  and  follow  with  the  gun.  The  darky  driver 
fairly  rolled  with  laughter,  and  considered  it  a  good  joke.  I  must  say, 
at  that  moment  I  agreed  with  him.  In  we  went,  my  leather  colored 
guide  takiug  the  lead,  with  my  big  bag  strapped  to  his  head  and  shoul- 
ders. The  rushes  were  distant  many  rods  from  the  shore,  in  water  from 
three  to  four  feet  deep,  and  stood  out  of  the  water  about  six  feet.  As 
we  parted  the  rushes  to  examine  a  few  nests  near  the  outskirts,  a  fe* 
Herons  and  Ibises  circled  and  screamed  above  our  heads.  I  indicated 
to  my  guide  that  I  would  not  shoot  until  I  found  an  Ibis  on  its  nest. 
Into  the  rushes  we  worked  our  way,  the  nests  grew  more  abundant,  and 
we  came  to  openings  that  would  allow  us  to  have  a  more  extended 
view.  I  here  picked  out  an  Ibis  on  a  nest,  fired,  and  saw  the  bird  drop 
•over;  but  I  was  so  completely  overwhelmed  by  the  sight  above  and 
About  us,  that  I  was  for  the  time  transfixed.  A  hundred  acres  of  beau- 
tiful birds,  plunging  and  screaming  above  the  rushes!  Just  think  of  it! 
In  ten  minutes  from  the  report  of  the  gun,  all  the  thousands  of  birds* 
•excepting  those  in  our  immediate  vicinity,  were  settled  again  upon  their 
eggs.  On  every  side  were  nests  in  great  numbers,  and  birds  guarding 
their  eggs  or  young,  allowing  us  to  get  within  a  few  feet  of  them  before 
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anchiiig  into  the  air  with  flapping  wings,  lego,  and  necks.    The  IbU 
one  was  shy,  and  kept  at  a  respectful  distance.    Along  willi  it,  and  In 
xmt  equal  numbers,  were  Ardca  egretta,  (ireat  White  Kgrct.;  Ardm 
ndidi**ima%  Little  V,  bite  Egret;  and  Ardea  var.  Imropryntna,  liOiiisiiiiui 
erou;  besides  not  a  few  Xyctiardea  var.  nwvia,  Night  Heron.     All  of 
lese  were  here  nesting  indiscriminately.    After  shooting  u  lew  birds,  I 
ion  found  that  tbe  Ibis  eggs  resembled  none  of  the  others.     liMiienL 
ffers  considerably  from  those  of  the  Herons  nesting  near,  ultliough 
iilt  of  the  same  material.     It  is  built  of  dead  rushes  twined  about 
.okeudown   and   upright   living  ones,  and  is  more  elaborately  and 
roogly  woven,  and  is  deeper  than  the  others.    Its  shape  is  not  unliLe, 
tat  of  a  Urackle's  nest.    Its  outside  is  about  a  foot  in  diarneti-i  and 
gbt  or  ten  inches  deep,  and  inside  six  or  eight  inches  wide  by  t lue«  «#i 
•or  inches  deep.     Its  height  from  the  water  varied  from  two  to  four 
*:.    There  is  greater  variation  in  the  season  for  breeding  v. jth  tin* 
«c;e*  than  with  tbe  Herons.    I  found  larger  \ounger  bird*,  and  1*  inher 
£5.    TLe  season  for  fresh  eggs,  however.  wa>  drawing  f/j  a  *  Jo**-,  lor 
w  iLdee»i  -**?:?  the  ne>t*  found  containing  one  or  no  egg.     I,  nb*e  f  be 
ieroa*'.  M-o.  th«r  whole  clutch  would  be  hatched  at  u*-.ai\\    Wh-  uariji; 
iLr:  i.  *,.  tL*  -£Z>  of  the  clutch  would  be  more  e*jua,,v  z/l'.nuwl,  and 
*  joa:  £  D«ra.v;.  >.«f  a  *ize.     I  fonad  yonuj  in  aJ  *•*%+*.  U<*::*  *»:-*'  yaK 
a:  ••:  ti-  •-£*  to  :io*-r  Lalf-iiowi  a:.d  *borJt  i*-^;;.  v,  .«•*•.«•  *?.*:  m-**. 
i^  !■■>:.  ;»:c::  l-*t  *:•;.•'.•&'.:..  v.    v.-  •  ■•:*•.■.■,.«-'.•',?  i-.-  ■.•■••  ^.v: 

!  i*    _  *  -  t  1.         7  .""."_  L  „".    i-  .  "      -&"■'•*.-""       -  *  • »         •  ,../.« 


's"l-T-   •  1     *"  .   "!    11    "1-    '    *■""  L.'""    "■.-"."»■  i  .-»*'.    v      -■•#.■•.  i-  • 

>    f   *  i  -    r      1  -•""_—-  7    iTT***"  t         .'» r    '  1  *  "  '  .'*'.'      •  •    '.  •+ 

"  ■  ~*  •  *  1 1  -  v  :  -"i    •* :  ■  •«  r  —  *  • 
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it,  and  toward  evening  large  flocks  of  this  Ibis  would  come  in  to  roost, 
probably  having  been  off  in  search  of  food  daring  the  day.  Their  flight 
is  in  lines,  like  the  Cormorants,  and  well  sustained.  This  bird  is  a  mar 
ket  bird  in  the  fall,  when  it  is  fat  and  said  to  be  very  good.  The  com- 
plement of  eggs  is  three  or  four ;  in  only  one  instance  did  I  find  flv& 
Of  the  seventy-six  eggs  before  me  I  give  the  following  descriptions— 
Shape  oblong,  rounded  at  one  end  and  pointed  at  the  other.  In  only  a 
few  instances  are  they  oval.  Color  bluish-green.  The  longest  and 
broadest  egg  measures  2.20  by  1.50 ;  the  shortest  and  narrowest,  IM 
by  1.30;  and  the  average,  1.99  by  1.42. 

430—  £—23.00  x  38.00  x  11.00  x  4.00.  Hay  15,  Brownsville. 

431—  $  —23£0  x  38.50  x  10.75  x  4.00.  May  15,  Brownsville. 
435—  $  —21.50  x  36.00  x  10.25  x  3.75.  May  16,  Brownsville. 
437—4—24.00  x  38.00  x  10.00  x  4.00.  May  16,  Brownsville. 
439—  $  —24.50  x  38.50  x  10.50  x  4.00.  May  16,  Brownsville. 
440_  $  —23.50  x  39.50  x  10.75  x  4.25.  May  16,  Brownsville. 
443—  $  _23.n0  x  38.50  x  11.00  x  3.75.  May  16,  Brownsville. 
445—  $  —23.75  x  38.75  x  10.60  x  3.75.  May  16,  Brownsville. 

Ibis  alba,  (£.)  F.—  White  Ibis. 

The  only  time  and  place  I  saw  this  bird  was  on  May  16,  at  the  "ho- 
onry",  where  I  obtained  so  mauy  Faldnellus  guarauna.  Not  over  ft 
dozen  were  seen,  and  only  one  secured.  I  looked  long  for  their  nests,  bat 
I  did  not  fiud  any  to  know  them.  The  birds  did  not  act  as  if  they  had 
nests,  but  possibly  they  were  nesting  in  the  heart  of  the  rushes. 

441.  4  —27.25  x  33.75  x  11.50  x  4.50.    May  16,  Brownsville. 

Platalea  ajaja,  L. — Roseate  Spoonbill 

But  little  was  seen  of  this  magnificent  and  wonderful  bird.  A  few 
miles  from  the  coast  it  is  known  to  frequent  the  salt  lakes  and  marshes. 
In  going  from  Brownsville  to  Point  Isabel  on  the  cars,  I  saw  a  flock  of 
eight  in  full  plumage,  as  they  were  startled  by  our  train.  While  tak- 
ing a  run  on  horseback  about  the  lagoons  and  marshes  in  the  vicinity 
of  Point  Isabel,  on  the  evening  before  my  departure  for  home,  I  saw 
a  few  flying  over  the  marshes,  but  got  no  shot.  I  could  learn  nothing 
about  their  breeding  habits,  although  everybody  in  that  section  of 
country  mentions  seeing  them  often,  and  speaks  of  them  as  very  shy. 

ARDEIDJE.* 

Abdea  hebodias,  L. — Great  Blue  Heron. 

About  the  lagoons,  inside  of  the  sand-hills  on  the  coast,  and  especially 
about  Corpus  Ghristi  Pass,  this  bird  was  seen  in  numbers.  On  the 
northern  end  of  Padre  Island  I  saw  them  by  hundreds.  Nearly  all  the 
bushes  of  the  island  that  grow  to  the  height  of  a  man  are  located  oa 
that  poiut,  and  in  the  largest  of  the  growth  the  camp  of  the  Coast  Sur- 
vey was  situated.    All  of  this  growth  could  be  seen  from  the  station* 


*  [Nomenclature  in  this  family  according  to  Mr.  Ridgway's  later  investigation: 
his  paper,  this  Bulletin,  beyond. — E.  C] 
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On  March  15tb,  Mr.  Halter  and  I,  with  a  glass,  counted  thirty-eight  of 
this  species  on  one  clamp  of  bashes  no  larger  thau  two  hundred  by 
twenty-five  feet.  They  were  busy  at  work  on  their  nests,  and  had  them 
ill  nearly  ready  for  the  eggs.  On  the  same  day,  I  examined  these 
toshes,  which  were  scruboak  and  about  eight  feet  high.  By  going  to 
the  top  of  a  sand-hill,  which  had  drifted  upon  one  of  these  clumps,  I 
xrald  look  into  nearly  all  of  the  nests,  and,  had  I  been  inclined,  could 
bare  stepped  into  several  of  them.  No  eggs  were  yet  laid.  The  nests 
were  composed  of  sticks  laid  upon  the  thick,  tangled  bushes.  They  were 
rery  balky,  some  being  fully  three  feet  in  diameter,  and  had  a  depres- 
sion of  about  six  inches.  The  birds  were  in  fine  plumage,  very  shy, 
knew  well  the  range  of  a  gun,  and  had  sentinels  on  every  sandhill. 
When  a  man  appeared,  the  whole  army  within  the  radius  of  a  mile  were 
signalled  to  that  effect.  A  set  of  their  eggs  was  sent  me,  that  was 
obtained  soon  after  I  left.    They  average  2.58  by  1.84  inches. 

Herodias  eobetta,  (Gm.)  Gray.— Great  White  Egret. 

Frequently  seen  about  the  lagoons  ou  the  coast,  and  also  on  the  river 
betweeu  Hidalgo  and  Brownsville.  At  the  great  heronry  in  the  rushes, 
ibout  half-way  between  Brownsville  and  the  coast,  I  found  it  breeding 
in  great  numbers,  and  obtained  eggs  and  young.  Wheu  I  found  them, 
May  15th,  the  eggs  were  mostly  hatched,  and  not  a  perfectly  fresh  egg 
was  to  be  found.  Young  nearly  as  large  as  a  Gallinule  and  eggs  not 
latched  were  in  the  same  nest.  The  birds  were  not  easily  frightened 
irom  their  uests,  bat  woald  stretch  up  their  long  necks,  and  eye  us  until 
we  were  within  a  few  feet  of  them  before  throwing  themselves  into  the 
air.  The  young  are  covered  sparsely  with  white  down.  Their  nests 
are  balky,  composed  of  the  dead  and  broken-down  rushes,  about  two 
feet  in  diameter,  and  situated  from  one  to  three  feet  above  the  water. 
Their  complement  of  eggs  is  three  or  four.  The  eggs  are  broadly  oval, 
of  a  pale  greenish-blue  color,  aud  average  2.18  by  1.57  inches. 

200—  J  —41.50  x  61.00  x  17.00  x  6.65.    Apr.  10,  Brownsville. 

201—  9  —38.00  x  56.00  x  15.00  x  5.50.    Apr.  10,  Brownsville. 

Baszetta  candidissima,  (Jacq.)  Bp.— Little  White  Egret 

On  May  15th,  I  was  delighted  to  meet  with  this  to  me  the  prettiest  of 
all  the  Herons  in  the  salt-marshes,  where  it  was  breeding  in  innumer- 
able numbers  in  company  with  others  of  the  family.  I  obtained  num- 
bers of  birds,  eggs,  and  young.  It  builds  a  flat  nest  of  rushes,  about 
eight  or  ten  inches  in  diameter,  with  a  depression  of  about  three  inches, 
and  it  is  supported  by  broken-down,  liviug  reeds  at  a  height  above  the 
water  of  from  six  inches  to  three  feet.  The  young  fresh  from  the  egg 
are  covered  well  with  white  down,  and  when  a  few  days  old  are  very 
pretty,  compared  with  young  Herons.  When  1  found  them,  the  young 
were  just  hatching,  and  but  few  full  families  were  out.  The  young  do 
not  vary  as  much  in  size  as  do  A.  egretta,  Great  White  Egret.  T\i&  egg& 
aud  nests  are  no  near  like  those  of  A.  leucoprymna,  Louisiana  TlfcTOH^ 
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that  the  birds  mast  be  well  marked,  or  shot  on  the  nest,  to  be  rare  of 
their  identification.  Both  kinds  breed  there  side  by  side,  in  equal  num- 
bers, and,  fortunately,  both  are  quite  tame,  so  that  one  can  appro** 
carefully  under  the  rushes  to  within  a  short  distance,  and  can  mark  and 
follow  the  birds.  I  obtained  many  fresh  eggs  of  this  bird,  and  bat  for 
preferring  Glossy  Ibis,  and  having  all  the  load  we  could  manage  fori 
rough  road  home,  I  should  have  taken  more.  The  complement  is  four. 
The  eggs  are  oval,  of  a  pale  greenish-blue,  and  average  1.66  by  L2S 
inches. 

427.  9  —23.25  x  37.00  x  9.50  x  3.50.    May  15,  Brownsville. 
428—  $  —23.00  x  3G.0O  x  9.85  x  3.25.    May  15,  Brownsville. 

Hydeanassa  tricolor,  (Mull)  Ridgw.— Louisiana  Heron* 

This  Heron  was  not  noticed  until  I  found  it  breeding,  May  15th,  in  the 
rushes  of  the  salt-marshes  between  Brownsville  and  the  coast.  Its  not 
and  eggs  are  so  similar  to  those  of  Ardea  candidissimaj  that  one  de- 
scription will  answer  for  both.  What  little  difference  I  find  in  the 
shape  of  the  eggs  is,  that  those  of  this  species  are  rather  longer  and 
more  pointed  on  an  average.  I  have  found,  however,  well  identified 
eggs  of  each  that  cannot  be  told  apart.  The  nests  contained  young  of 
all  ages  up  to  one-fourth  size ;  and  I  found  about  the  same  variation  in 
the  same  clutch  as  I  did  in  A.  egretta,  Great  White  Egret.  Perfectly 
fresh  eggs  were  very  scarce  in  hundreds  of  nests  examined.  Four  eggi 
are  generally  laid.  The  old  birds  were  bold,  and  the  contrast  in  colon 
made  them  look  fine  as  they  circled  about  our  heads.  The  shape  of  the 
eggs  is  oblong-oval,  and  the  color,  like  most  of  the  Herons,  a  pale  green- 
ish-blue.   They  average  1.78  by  1.20  inches. 

425—  $  —20.25  x  38.00  x    9.65  x  3.15.  May  15,  Brownsville. 

426— £—2*5.50  x  39.00  x  10.50  x  3.75.  May  15,  BrownsviUe. 

427— <?— 26.50  x  3H.00  x  10.00  x  3.50.  May  16,  Brownsville. 

434—  9  —25.75  x  37.50  x   9.75x3.25.  May  16,  Brownsville. 

Dichromanassa  rufa,  (Bodd.)  Ridgw. — Reddish  Egret. 

I  only  observed  this  Heron  on  the  islands  and  lagoons,  near  Corpus 
Christi  Pass,  in  the  middle  of  March.  Both  the  adult  aud  white  young 
were  shot.  The  proportion  seemed  to  be  largely  in  favor  of  the  adult 
plumage.  They  were  not  at  all  shy.  I  have  seen  them  alight  on  the 
oyster-beds,  within  range  of  me,  when  I  have  been  in  a  rowboat,  and 
they  would  let  me  approach  within  easy  gunshot  range  before  they 
would  discontinue  feeding  or  searching  for  food.  They  were  exceed- 
ingly fat,  more  so,  I  thiuk,  than*  the  Oyster-catchers.  These  and  the 
Great  Blue  Herons  were  seen  feeding  together,  aud  a  few  others  of  tht 
family  at  this  particular  place.  I  was  too  early  for  their  eggs,  but  since 
my  return  I  have  received  a  set  from  there  without  any  particulars, 
Their  shape  is  long-oval  and  color  pale  greenish-blue.  They  average  2 
by  1.47  inches. 

34— £-27.50x46.50x12.50x4.50.    Mar.  14,  Padro  Island, 
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Florida  ccebulea,  (X.)  Bd.— Little  Blue  Heron. 

I  shot  a  single  specimen  of  this  species  a  few  miles  from  Brownsville, 
and  only  saw  two  or  three  others  in  the  same  locality. 

107_  9  -.2&50  z  41.00  x  11.50  x  4.50.    Mar.  29,  Brownsville. 

Nyctiardea  NiBVlA,  (Bodd.)  Allen. — Night  Heron. 

Heard  at  night,  as  we  were  going  down  the  coast,  bat  not  seen  until 
we  came  upon  the  heronry  in  the  salt-marshes  between  Brownsville 
and  the  coast.  There  I  found  it  breeding,  not  in  such  uumbers  as  oth- 
ers of  the  family,  bat  still  common.  The  nests  were  bulky  affairs,  com- 
posed of  the  dead  rashes,  and  placed  near  the  water  on  broken-down 
and  living  rushes.  Nearly  all  contained  young,  but  I  secured  a  set  of 
three  very  fresh  eggs.  The  old  birds  were  exceedingly  noisy  and  bold, 
and  the  young  pugnacious  from  their  exit  from  the  eggs.  They  had  no 
idea  of  leaving  the  nest  at  my  approach,  but,  instead,  would  strike  oat 
at  my  hands,  and,  even  when  caught,  would  not  cease  to  fight.  Their 
nests  were  more  filthy  than  the  others;  the  young  are  half-naked,  and  a 
miserable,  vagabond-looking  set  they  are.  The  usual  number  of  eggs  is 
for.  Their  color  is  bluish- white  and  shape  very  broadly  oval.  Their 
average  size  is  1.94  by  1.52. 

* 

Ntctherodius  violaceus,  (L.)  Reich. — Yellow-crowned  Night  Heron. 

Several  were  observed  in  swamps  and  thickets  on  Nueces  Bay,  near 
Corpus  Ghristi,  on  tbe  8th  of  March.  None  were  obtained,  however, 
astbey  were  shy  and  tbe  thickets  too  difficult  to  peuetrate. 

Abdetta  exilis,  {Gm.)  Or. — Least  Bittern. 

Occasionally  seen  about  the  marshes.  I  shot  one  and  saw  others  at 
thegreat  heronry,  near  Brownsville,  on  May  ICth.  I  did  not  find  its  nest, 
bat  I  am  confident  it  breeds  there. 

438— £—14.25  x  18.25  x  4.60  x  1.90.    May  16,  Brownaviiie. 

GRUID.E. 

Gbus  AMERICANA,  (L.)  Ord. —  White  Crane. 

I  frequently  saw  these  noble  birds  of  the  prairies  feeding  in  the 

lagoons,  as  we  went  down   the  coast,  and  in  the  wet  places  about 

Brownsville,  up  to  about  April  1st.    They  were  always  in  pairs,  aud,  as 

usual,  very  shy. 

RALLIDJE. 

Ballus  longibostbis,  Bodd. — Clapper  Rail. 

A  few  of  this  species  were  seen  about  Galveston  only,  and  a  single 
bird  obtained. 

3—9—14.60  x  20.00  x  5.75  x  2.50.    F«4>.  28,  Galveston. 

Gallinula  oaleata,  (Licht.)  Bp.— Florida  Oallinule. 

Tbe  only  place  that  I  was  sure  of  seeing  this  bird  was  at  tbe  "  her- 
onry".   Here  1  saw  quantities  of  theui,  and  it  N  quite  probable  that  1 
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saw  them  in  company  with  Coots  on  the  river.  When  gathering  IbU 
and  Heron  eggs,  I  heard  constantly  the  notes  of  this  bird  and  JWfcs 
americana,  and  fonnd  its  nest  qnite  common  in  the  same  rashes.  Its 
nest  is  built  of  dead  rushes,  and  floats  upon  the  water,  moored  to  the 
stalks  of  growing  reeds.  I  took  one  clutch  of  fourteen,  another  of  nine, 
and  another  of  seven,  on  May  16th,  perfectly  fresh.  In  color  and  mark- 
ings I  see  no  variation  from  Florida  specimens.    They  average  1.77  by 

1.25. 

447—9—14.00x22,25x6.75x275.    May  16,  Brownsville. 

444—  $  —14.50  x  23.00  x  6.75  x  2.75.    May  16,  Brownsville. 

Fulica  Americana,  Gm.— American  Coot 

Very  abundaut  on  the  river  between  Brownsville  and  Hidalgo ;  and 
as  our  steamer  came  upon  them,  instead  of  flying  they  would  generally 
paddle  to  the  shore,  run  up  the  banks,  and  hide  behind  clamps  of  earth 
or  roots.  I  found  it  breeding  in  about  equal  numbers  with  Gallimk 
galeata  in  the  marshes  below  Brownsville.  Sets  of  thirteen,  eleven, 
aud  so  on  down,  of  fresh  eggs  were  taken.  The  nests  were  made  of 
rushes,  fastened  to  the  reeds  in  the  densest  parts,  and  floated  on  the 
water.  The  markings  of  the  eggs  are  no  different  from  Northwestern 
specimens.    They  average  1.94  by  1.30. 

ANATID^S. 

Anser  hyperboreus,  Pall— Snow  Goose. 

On  March  29tb,  while  near  the  Bio  Grande,  about  halfway  between  its 
mouth  and  Brownsville,  I  saw  large  numbers  of  this  species,  and  shot 
one.  The  were  feeding  on  the  immense  rand-flats  of  the  marshes,  and 
by  the  time  I  reached  my  bird  it  was  covered  with  mud.  I  saw  none 
later  than  this,  although  on  the  coast,  earlier,  it  was  frequently  observed 
about  the  lagoons  and  marshes. 

Dendrooygna  autumnalis,  (£.)  Eyton. — Autumnal  Tree  Duck. 

This  fine  Goose-like  Duck  is  not  uncommon  in  suitable  places  along  the 
Lower  Bio  Grande.  By  the  inhabitants  it  is  called  u  Corn-field  Duck", 
from  its  habit  of  frequenting  corn-fields  for  the  grain,  at  which  times  it 
is  a  common  market  bird.  At  the  time  of  my  observations,  it  was  busy 
breeding,  and  the  few  seen  were  very  shy.  In  going  up  the  river  from 
Brownsville,  April  15th,  single  birds  and  groups  of  two  or  three  were  met 
very  frequently ;  but  coming  down,  May  12th,  they  were  much  more 
abundant,  gathered  in  flocks  of  ten  or  twelve  on  the  sand-bars.  At  this 
time,  I  think  the  females  were  busy  sitting  on  their  eggs.  I  shot  but 
one,  and  it  was  lost  iu  the  river.  I  did  not  come  across  its  nest  Since 
my  return,  I  received  a  letter  from  Dr.  Finley,  stationed  at  camp  neai 
Hidalgo,  stating  that  he  obtained  a  set  of  their  eggs  soon  alter  I  left, 
and  that  they  are  extremely  difficult  to  find.  He  gave  no  further  par 
ticulars.    He  also  secured  a  fine  bird  for  me. 
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MS  obscura,  Qm.— Dusky  Duck. 

On  Hay  19th,  I  shot  two  females  of  this  species  near  Point  Isabel,  on 
3  borders  of  a  bayou.  Bach  bird  was  shot  flying  alone,  and  I  regret 
it  I  did  not  pay  more  attention  to  their  dissection,  and  could  not  save 
dr  skins,  for  I  suspect  they  were  breeding  in  the  vicinity.  It  was  on 
9  eve  of  my  departure,  and  I  had  other  birds  occupying  my  attention. 

lfila  acuta,  (L.)  Jenyns. — Pintail  Duck. 

Only  noticed  along  the  coast  on  our  way  down,  and  about  the  marshes 
tbe  vicinity  of  Brownsville  up  to  April  1st. 

llulrlasmus  STRRPERUS,  (L.)  Gray.— Gadw  all 

Very  abundant  about  Galveston  and  Corpus  Christi  Bays  in  March. 
)t  noticed  on  the  Bio  Grande. 

1EBOA  AMERICANA,  (Gm.)  Steph.—Baldpate. 

Only  noticed  in  the  lagoons  and  bays  near  the  coast,  as  I  was  going 
>wn. 

>atula  clyfeata,  (L.)  Boie.— Shoveller. 

Common  along  the  river  and  lagoons  in  the  interior.  On  April  26th,  at 
idalgo,  I  saw  three  males  and  one  female  resting  on  a  sand-bar,  and  I 
>taioed  all  but  one  male  at  a  single  discharge. 

plioula  affenis,  JEyton. — Lesser  Blackhead. 

Tbe  most  common  duck  seen  on  our  way  down.  Corpus  Christi  Bay 
as  filled  with  them,  and  they  were  so  fat  they  could  hardly  fly. 

PELECANID^J. 

elecanus  trachyrhynchus,  Lath.—  White  Pelican. 
These  conspicuous  birds  were  seen  on  and  near  the  coast  constantly 
a  my  way  down,  and  when  I  left  the  mouth  of  the  Bio  Grande,  on 
[ay  20th,  they  were  still  there,  but  in  much  more  limited  numbers.  Up 
>e  river  as  far  as  Hidalgo,  on  May  2d,  I  saw  a  flock  of  twenty  Ave  sail 
rer  the  town  and  river.  On  the  evening  of  May  11th,  I  shot  oue  from 
lesteamer  as  I  was  going  toward  Brownsville.  Near  the  salt-marshes 
id  the  heronry,  between  Brownsville  and  the  coast,  ou  May  16,  they 
ere  standing  on  the  shores  of  the  lakes,  and  at  Poiut  Isabel,  ou  May 
),I  saw  a  few.  With  my  glass,  I  could  plainly  see  that  they  had 
*8t8  ou  the  culmen,  and,  as  both  sexes  have  the  crests,  I  should  not 
eaaprised  to  hear  of  their  breeding  on  our  extreme  Southern  border, 
i  fact,  I  think  it  altogether  probable.  Why  not!  They  breed  with 
brster's  Terns,  Sterna  forsteri9  iu  the  Northwest  and  British  America, 
■d,  as  I  have  found  the  latter  breeding  on  the  Bio  Grande,  I  would 
xpect  also  to  find  the  White  Pelican. 
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Pelecanus  fusous,  L. — Brown  Pelican. 

Abundant  along  the  coast,  and  in  the  bayous  and  lagoons  adjoining. 

In  going  down,  I  was  too  early  for  their  eggs,  and,  in  coining  back,  too 

late.    At  Padre  and  Mustang  Islands,  they  were  very  abundant,  and  a 

set  of  two  eggs,  laid  after  I  left,  was  sent  me  from  there,  where  they 

breed  on  the  small  sand  islands,  in  great  numbers,  along  with  Galls  and 

Terns.    Two  eggs  sent  me  from  Padre  Island  measure  3.20  by  2.00  and 

2.90  by  1.93. 

GBAGDLID^S. 

Gbaculus  mexicanus,  (Brandt)  Bp. — Mexican  Cormorant 

Frequently  seen  on  the  extreme  southern  border,  both  about  the  salt 
Qouds  and  marshes  and  the  fresh-water  lagoons  up  the  river.  I  saw 
them  in  flocks  of  a  dozen  or  more,  but  generally  in  pairs  or  groups  of 
three  or  four.  I  have  seen  them  swimming,  standing  on  the  shore, 
and  perched  on  snags  over  the  water.  No  nests  were  found,  but  they 
undoubtedly  breed  there,  particularly  near  the  coast.  I  did  not  notice 
any  at  Hidalgo.  Other  members  of  this  family  were  seen  in  great  num- 
bers on  the  coast  going  down,  but  none  obtained.       # 

70—  $  —26.00  x  40.25  z  10.25  x  6.50.    Mar.  24,  Brownsville. 

LARID^E. 

Laeus  argentatus,  Briinn. — Herring  OulL 

Not  noticed  far  below  Galveston,  where,  March  1st,  they  were  very 
abundant  and  moulting. 

Larus  delawarensis,  Ord. — Ring-billed  OulL 

Very  abundant  at  Galveston,  March  1st,  where  it  was  in  company 
with  L.  argentatus  and  L.  atricilla.  It  was  not  noticed  farther  sooth 
than  Indianola. 

Larus  atricilla,  L. — Laughing  OulL 

Everywhere  abundant  coastwise,  especially  so  about  Corpus  Christi 
Bay.  On  May  16th,  when  at  the  marshes,  we  would  meet  this  bird  in 
small  companies.  By  their  actions,  I  knew  their  nests  were  near,  and 
yet  I  did  not  come  upon  them.  They  are  les*  wary  and  more  numerous 
than  any  other  Gull  or  Tern  on  the  coast. 

10—  $  —17.00  x  44.00  x  14.00  x  5.00.    Mar.   3,  Galveston. 
Ill—  <?  —16.25  x  42.00  x  12.75  x  4.25.    Mar.  29,  Brownsville, 

Sterna  anglioa,  Montagu. — Marsh  Tern. 

This  Tern  was  observed  at  almost  all  points  along  the  coast  as  I  went 
down.  At  Galveston,  March  1st,  it  was  in  company  with  Sterna  ooqifii 
Caspian  Tern,  and  Sterna  forsteri,  Forster's  Tern,  in  about  equal  pro- 
portions. At  Nueces  Bay  and  Corpus  Christi  Pass,  it  was  quite  com- 
mon. On  May  16th,  when  collecting  eggs  of  Stilt,  Himantopus  nigri- 
colli*,  and  Forater'a  Tern,  Sterna  forsteri}  I  found  on  the  same  island, 
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bnt  some  distance  from  tbe  latter,  a  colony  of  nests  bat  very  recently 
abandoned.  Over  the  locality  and  screaming  about  our  heads  were  a 
few  of  this  species,  and  no  others.  The  nests,  some  fifteen  or  twenty  iu 
number,  were  composed  of  little  bunches  of  grass  in  saucer-shape,  and 
contained  bits  of  broken  shells  and  fresh  excrement,  with  abundance  of 
the  latter  about  the  nests.  Some  three  hundred  or  more  feet  distant 
irere  the  Foster's  Terns  mourning  over  their  losses.  As  we  left  the 
nests  of  the  Marsh  Tern,  the  parent  birds  followed  us  for  a  short  distauce, 
and  then  flew  away  from  the  island.  The  island  was  small,  and  situ- 
ated far  out  in  the  shallow  water.  The  bird  shot  for  identification  was 
a  male.  Fortunately,  we  found  au  unfertilized  egg.  In  shape  it  closely 
resembles  that  of  8.  forsteri,  but  it  is  more  roundly  pointed.  In  color, 
the  drab,  instead  of  being  yellowish,  has  a  slight  greenish  tinge.  The 
markings  are  also  similar  to  those  of  Forster's  Tern  in  form  and  color, 
bat  are  more  thickly  placed  near  the  larger  end.  It  measures  1.78  by 
L34of  an  inch. 

2—  9— 14.25  x  36.00  x  11.25  x  &90.    Winter  plumage,  Feb.  28,  Galveston. 
442— £—15.25  x  37.50  x  11.90  x  4.60.    Summer  plumage,  May  16,  Brownsville, 

Stebsa  caspia,  Pall— Caspian  Tern. 

1  met  this  fine  bird  in  limited  numbers  all  the  way  from  Galveston  to 
Padre  Island  on  the  coast  I  saw  more  about  Galveston  than  at  any 
other  point.    Bill  red,  dusky-tipped.    Feet  black.    Iris  hazel. 

1  —  $  —21.60  x  53.00  x  16.50.  Feb.  28,  Galveston, 

la—  S  —20.75  x  51.00  x  16.00.  Feb.  28,  Galveston. 

4—9  —22.50  x  55.25  x  17.00  x  6.50.    Feb.  28,  Galveston. 

Sterna  cantiaca,  Qm.— Sandwich  Tern. 

This  long-billed  little  fellow  was  seen  in  abundance  about  Corpus 
Gbristi  Pass.  No  specimens  were  secured,  but  I  have  received  a  skin 
from  there  since  my  return.    They  breed  in  that  vicinity. 

Steena  forsteri,  Sutt.—Forstev38  Tern. 

I  found  this  species  quite  numerous  at  Galveston,  March  1st  On  May 
Uth,l  found  it  breeding  in  the  salt- marshes  on  the  Bio  Grande.  I  became 
familiar  with  this  Tern  in  the  spring  of  1876  in  Western  Minnesota,  and 
to  find  it  here  again  was  like  meeting  an  old  friend.  On  the  same  low 
and  nearly  submerged  island  where  we  found  the  eggs  of  Stilt,  Himan- 
topus  nigricolliSj  and  some  hundred  yards  or  more  distant,  was  a  group 
of  these  Terns  upon  the  ground  near  their  eggs.  When  we  approached 
them,  they  commenced  screaming  and  flying  about  in  great  distress. 
They  had  only  fairly  begun  to  lay,  as  no  set  was  complete.  One  or  two 
eggs  were  all  that  any  nest  contained,  and  some  were  not  occupied.  The 
Bests  were  situated  farther  away  from  the  water  than  the  Stilt's,  but 
till  where  the  mad  \^as  wet,  and  consisted  simply  of  a  patting-down 
if  grasses  and  soil  into  a  shallow  saucer-shaped  depression.  About 
wenty  eggs  were  secured  between  Dr.  Merrill  and  myself.  SevecA 
Ball  iv.  No. 
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birds  were  shot ;  but  as  I  had  more  valuable  skins  to  prepare,  I  could 
not  preserve  them.  Eggs  with  ground-color  drab,  with  a  more  or  less 
yellowish  tinge,  and  pretty  eveuly  covered  with  spots  and  dashes  of 
different  shades  of  brown ;  average  size  1.86  by  1.37. 

4—  $  —14.75  x  30.00  x  9.75  x  5.00.    Winter  plumage,  Feb.  28,  Galveston. 

Sterna  superciliaris  antellarum,  (Less.)  Coues.— Least  Tern. 

I  did  not  notice  this  smallest  of  the  Terns  until  I  reached  the  Bio 
Grande.  Along  the  bed  of  the  river  between  Brownsville  and  Hidalgo 
it  was  seen  frequently.  Only  one  specimen  secured.  Its  mate  fell  in 
the  river  and  was  lost,  as  were  several  that  had  been  shot  before.  It 
undoubtedly  breeds  on  the  border,  but  I  did  not  meet  with  its  nest  On 
my  return  to  the  coast  I  again  saw  it. 

416— <?— 9.75x19.75x9.60x3.60.    May  11,  Hidalgo. 

Khynchops  nigra,  L.— Black  Skimmer. 

I  sa w  a  few  of  these  curious  birds  at  Corpus  Ghristi  and  Point  Isabel 
The  largest  group  I  saw  was  of  four.  The  rest  were  generally  in  pain. 
They  were  flying  near  the  shores  of  the  bays,  and  did  not  appear  shy. 

PODICIPID2E. 

Podiceps  dominious,  (£.). — San  Domingo  Grebe. 

From  their  extremely  small  size  I  am  sure  I  saw  several  of  these  can- 
ning birds,  but  I  must  own  to  my  not  being  able  to  shoot  tLem.  I  saw 
them  in  the  lagoons  and  marshes,  but  they  are  by  no  means  abundant 


Off.  II  -DESCRIPITONS  OF  FISHES  FROM  THE  CRETACEOUS 
ASD  TERTIARY  DEPOSITS  WEST  OF  THE  MISSISSIPPI*  RIVER. 


By  B.  D.  Copb. 


feLSNASPis  YiRGT7LA!rus,  Cope,  gen.  et  sp.  nov. 

Character  genericus. — Shape  anguilliform ;  vertebra  elongate,  con- 
acted  medially,  famished  with  wide  and  short  diapophyses  over  the 
bdoniinal  region.  Cranium  elongate,  not  beaked;  jaws  famished  with 
rate  teeth  of  moderate  size  (bat  small  number  in  the  typical  specimen), 
tonal  fin  short,  median  in  position,  its  radii  cartilaginous.  Ventral 
as  entirely  behind  dorsal.  Caudal  and  anal  fins  unknown,  the  latter 
robably  wanting.  The  dorsal  and  ventral  surfaces  each  protected  by 
ipodal  shields.    Shields  of  other  forms  on  the  sides. 

This,  with  the  genus  following,  introduces  for  the  first  time  into  the 
forth  American  extinct  fauna  the  family  of  the  Dercetiform  fishes, 
'he  relationship  of  the  family  has  been  discussed  by  various  authors, 
specially  by  Pictet  and  Von  der  Marck.  The  former  regards  them  as 
"tkostei;  the  latter  as  "  Ganoids".  As  I  do  not  adopt  the  division  sig- 
lified  by  the  last  name,  I  find  Professor  Pictet's  view  nearer  to  the 
K)int.  The  specimens  indicate  further  that  the  Dercetidce  beloug  to  the 
ictinopterij  and  probably  to  the  order  Eemibranchii.  The  only  alterna- 
te is  the  order  Isospondyli,  and  the  characters  which  separate  the 
wo  are  not  clearly  shown  in  the  specimens.  Distinct  bones  below  the 
*ctoral  fins  may  be  iuterclavicles,  which  belong  to  the  Eemibranchii. 

As  compared  with  the  other  genera  of  this  family,  Tricenaspis  differs 
n  the  very  short  dorsal  fin  and  posterior  positiou  of  the  ventrals,  with 
he  probable  absence  of  the  anal.  The  scuta  differ  iu  form  from  those 
rfsonie  genera. 

Character  specificus. — The  head  is  relatively  large  and  the  body  slen- 
ier.  The  fins  are  all  small.  The  rami  of  the  mandible  do  not  present 
iloDg  symphysis.  The  opercula  are  subround,  and  the  bases  of  the 
pectoral  fins  are  quite  posterior  to  them.  The  dorsal  and  ventral  scuta 
we  triradiate,  the  median  branch  of  the  three  being  directed  anteriorly. 
A  series  of  smaller  triradiate  scales  extends  along  the  superior  lateral 
region  just  below  the  dorsal  row,  and  there  is  a  similar  one  above  the 
abdominal  row  on  each  side.  Betwee.  these  and  the  vertebral  axis 
there  are  uumerous  narrow,  band-like  scuta,  directed  backward  aud 
toward  the  vertebra.  Radii :  D.  9  or  10;  P.  12  or  13;  ventrals  disturbed. 
Vertebra :  to  first  ray  of  dorsal  fin,  27-28;  from  dorsal  first  ray  to  opposite 

SI 
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base  of  ventral  fin,  10.    The  dorsal  and  ventral  scuta  correspond  in 
number  to  the  vertebras. 

Measurements. 

M. 
Length  of  portion  of  fish  preserved 0.121 

Length  of  head 0.030 

Width  of  head  behind 0.006 

Depth  of  body  at  end  of  pectoral  fin O.O0R5 

Depth  of  body  behind  ventral  fin 0.0070 

Depth  of  dorsal  fin 0.0070 

Length  of  dorsal  fin 0.0010 

This  fish  was  discovered  by  Dr.  F.  7*.  Hayden,  Geologist-in-Charge  of 
the  United  States  Geological  Survey  of  the  Territories  in  the  Niobrara 
Cretaceous  horizon  of  Dakota. 

Leptotrachelus  longipinnis,  sp.  nov. 

This  species  agrees  with  the  type-species  of  Leptotrachelus  of  Yon  der 
Marck  in  the  position  of  the  ventral  fins  beneath  the  dorsal,  in  the 
great  elongation  of  the  anterior  vertebrae,  and  in  the  lanceolate  form  of 
the  head.  It  differs  from  that  species  (L.  armatus  v.  d.  Marck)  in  its 
more  elongate  dorsal  fin,  in  which  it  approximates  the  genus  Deroetu. 

Two  incomplete  specimens  represent  this  species,  neither  of  which 
possesses  the  caudal  nor  exhibits  an  anal  fin.  In  one  of  them,  the  cra- 
nium is  preserved  in  a  somewhat  dislocated  condition  at  the  extremity 
of  its  very  long  peduncle.  The  vertebra  of  this  region,  which  might 
be  called  a  neck,  are  several  times  as  long  as  those  of  the  dorsal  series 
The  femoral  bones  are  slender,  and  commence  below  the  anterior  part  of 
the  dorsal  fin.  In  one  specimen,  the  ventral  fin  originates  below  ths 
twelfth  dorsal  ray;  in  the  other,  below  the  fifth.  As  the  latter  is  the 
least  distorted,  I  suspect  the  fin  to  occupy  its  normal  position.  The 
dorsal  radii  are  slender,  and  the  middle  and  anterior  longer  than  the 
posterior ;  they  number  twenty-seven  in  one  specimen,  and  nineteen  ift 
the  other,  where  the  posterior  portion  is  broken  away.  The  ventral 
rays  are  hair-like,  and  do  not  extend  to  the  line  of  the  distal  end  of  the 
dorsal.  The  pectoral  fins  are  well  developed,  and  occupy  their  usual 
position.  The  cranium  is  much  dislocated,  but  the  snout  is  acute  and 
attenuated.  The  dermal  scuta  consist  of  median,  dorsal,  and  ventral 
rows  of  tripodal  form.  There  are  some  slender,  longitudinal,  hair-like 
bodies  on  the  sides,  which  cross  the  ribs.  The  vertebrae  present  the 
characteristic  elongate  centra.  The  diapophyses  are  longeron  the  poet- 
ventral  than  on  the  preventral  region.    Each  scutum  is  as  long  as  aver* 

tebra. 

Measurements. 

Length  of  neck  of  No.  1 0.045 

Length  of  neck  to  base  of  dorsal  fin 0.071 

Length  of  base  of  dorsal  fin 0.035 

Elevation  of  dorsal  fin 0.0(0 
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)f  body  jnftt  behind  dorsal  fin 0.006 

if  body  in  front  of  dorsal  (No.  2) 0. 010 

xtebra  measure  (No.  2) 0.017 

of  ventral  fin  (No.  2) 0.016 

covered  by  Dr.  F.  F.  Hay  den  in  the  Niobrara  Cretaceous  of 
a. 

i  fish  is  particularly  welcome,  as  displaying  generic  identity  with 
ies  of  the  Westphalian  Ohalk,  and  with  a  third,  from  the  Slates  of 
;  Lebanon.  It  thus  indicates  a  closer  relation  between  these 
than  oonld  be  predicated  on  the  discovery  of  the  family  to 
it  belongs.  The  horizon  of  Monnt  Lebanon  has  been  regarded  as 
e,  bat  Heckel  and  Yon  der  Marck  place  it  in  the  Upper  Cretaceous. 
3  conclusion  of  these  palaeontologists,  the  discovery  of  this  and 
species  described  in  this  paper  lends  support. 

totrinoa  tbnuirostris,  gen.  et  sp.  nov. 

'acter  generic**. — Head  attenuated  and  produced  into  a  beak; 

rith  weak  teeth,  of  equal  lengths.    Dorsal  tin  small,  composed  of 

%ys.     Body  covered  with  small,  round  scales.    Vertebrae  sub- 

te. 

specimens  representing  this  genus  are  so  far  imperfect  that  the 
and  anal  fins  remain  unknown.  But  they  show  clearly  that  it 
from  the  genera  which  appear  to  be  related,  namely,  Dercetis 

MneUus,  in  the  absence  of  dermal  scuta  and  in  the  short  dorsal 

tut  one  species  has  come  under  my  observation. 

raeter  specificus.— The  dorsal  fin  is  about  half  as  far  behind  the 

m  as  the  length  of  the  latter.    It  is  supported  by  well  developed 

jural  spines;  but  these  elements  do  not  exist  in  front  of  it. 

)  very  slender,  the  mouth  apparently  opening  to  behind  the  orJ)it. 

ales  closely  imbricate,  in  about  twenty  longitudinal  series,  above 

rtebral  line  of  the  side.    Dorsal  radii,  II.  (rudimental),  12.    The 

or  supplementary  ribs  are  numerous. 

Measurements. 

if. 

to  opercular  border 0.043 

to  base  of  first  dorsal  ray 0. 061 

of  baseof  dorsal  fin 0.006 

on  of  dorsal  fin 0.010 

o  vertebral  column  between  dorsal  fin  and  head 0.005 

rtebro 0.006 

in  Cretaceous  No.  3  of  Dakota  {Dr.  F.  V.  Hayden). 

odon  smus,  sp.  nov. 

)tber  genus  of  the  Lebanon  is  represented  in  the  collections  from 
la  by  a  rather  abundant  species.  The  elongate  anterior  teeth  of 
entary  bone  and  the  edentnJoas  maxillary  are  exhibited  by  Wife 
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now  species;  but  I  am  unable  to  find  the  long  premaxillary  teeth  said  to 
exist  in  the  typical  species  of  Spaniodon.  As  the  absence  of  these 
may  be  due  to  accident,  and  as  all  other  characters  coincide,  I  leave  it 
under  this  genus.  From  the  known  geuera  of  Saurodontidee  of  the  same 
horizon,  the  edentulous  maxillary  bone,  combined  with  long  dentaries 
with  round  section,  and  the  absence  of  pectoral  and  ventral  spines,  sep- 
arate it  To  the  characters  named,  I  may  add  that  there  are  no  dermal 
scuta,  but  cycloid  dorsal  scales.  Whether  the  body  waa  scaly  below  the 
lateral  line  is  not  clear  from  oar  specimens. 

There  are  numerous  slender  branchiostegal  rays.  The  pectoral  flu 
are  inferior ;  the  dorsal  is  not  large,  is  composed  of  soft  rays,  and  is  sob- 
median  in  position.  The  ventral  fius  originate  behind  it,  and  the  anal 
fin  still  more  posteriorly,  leaving  a  long  abdominal  cavity.  The  ribs  are 
long,  and  the  superior  ribs  numerous.  The  femora  are  elongate,  and 
are  narrowed  and  converging  anteriorly.  They  do  not  appear  to  be 
fissured.    The  dorsal  ceutra  are  not  elongate,  and  are  grooved. 

Clutracter  specificus. — Three  specimens,  more  or  less  mutilated,  repre- 
sent this  fish;  one  of  these  is  almost  entire,  and  serves  as  the  type  of 
my  description. 

The  gape  of  the  mouth  is  wide,  and  is  directed  forward  and  upward. 
The  extremity  of  the  muzzle  is  the  premaxillary  bone,  and  thia  is 
concave  backward,  so  as  to  give,  with  the  oblique  month,  a  bulldog  ex* 
pression.  The  superior  profile  is  gently  concave.  The  opercular  appa- 
ratus is  produced  slightly  downward  and  backward,  so  that  the  poste- 
rior depth  of  the  head  equals  its  length.  The  partly  opened  month 
displays  two  long,  straight,  acute  teeth  on  the  anterior  extremity  of  the 
dentary  bone.  The  pectoral  fins  are  large,  while  the  ventrals  are  small 
The  anal  is  moderate,  and  has  a  concave  border.  Kadii :  D.  II.  20;  A. 
II.  14;  V.  8;  P.  14.    Vertebra:  D.  32;  G.  13.    Anterior  dorsals  not 

different  from  the  others. 

Measurements. 

Total  length O.180 

Length  to  opercular  border  (axial) 0.017 

Length  to  dorsal  fin  (axial) 0.073 

Length  to  ventral  fin  (axial) 0.1W 

Length  to  anal  tin  (axial) 0.11? 

Length  to  caudal  fin  (axial) 0.131 

Depth  of  head  posteriorly 0.033 

D'pth  of  body  at  dorsal  fin 0. 

Depth  of  body  at  first  anal  ray 0. 

Depth  of  caudal  peduncle O.0M 

This  genus  is  one  of  the  Isospondyli. 


X 


Sardinius  nasutulus,  sp.  nov. 

This  species  is  referred  to  a  genns  established  by  von  der  Marck  to 

three  species  of  Isospondylous,  and  probably  Clnpeoid  fishes,  which  havf 

been  found  in  the  Upper  Cretaceous  of  Westphalia.     They  present 

mostly  negative  characters,  resembling  Chipecc,  mt&out  abdominal  noi 
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ilie  serration,  and  with  minute  teeth.  The  fishes  here  referred  to 
genus  do  not  exhibit  any  teeth;  but  as  my  specimens,  five  in 
>er,  are  small,  it  is  not  certain  that  adults  may  not  display  them, 
presenoe  or  absence  of  teeth  is  not  a  constant  character  in  all 
*e,  according  to  Giinther.  Leptosomus  v.  d.  Marck  does  not  appear 
>  to  differ  from  Sardinius. 

3  Sardinius  nasutulus  is  a  small  species  of  moderately  elongate 
with  a  rather  long  head  and  protuberant  muzzle.  The  dorsal  fin 
lates  in  front  of  the  middle  of  the  body,  and  the  ventral  fins  take 
rise  immediately  below  its  anterior  rays.  The  anal  originates 
d  the  line  of  the  dorsal,  but  far  enough  forward  to  leave  an  elon- 
saudal  peduncle,  which  is  also  quite  stout.  The  pectoral  fins  reach 
y  to  the  base  of  the  ventrals.  Badii :  D.  9 ;  A.  11,  about ;  V.  about 
be  boundaries  of  the  scales  are  difficult  to  define  on  the  specimens, 
.here  do  not  appear  to  be  more  than  eight  or  ten  longitudinal 
Their  sculpture  consists  exclusively  of  concentric  grooves, 
i  are  fourteen  dorsal  and  fifteen  caudal  vertebrae,  all  with  long  and 
er  neural  spines.  Of  the  former,  five  are  anterior  to  the  first  inter 
1  bone,  which  is  directed  downward;  the  last  caudal  vertebra  is 
er  and  turned  upward.  The  scales  are  very  much  attenuated, 
it  their  number  cannot  be  made  out.  The  ribs  are  stout  for  the 
f  the  fish.  The  superior  surface  of  the  head  is  rather  narrow,  and 
s  with  straight  borders  to  the  muzzle. 

Measurements. 

M. 
i  of  head  (including  operculum) 0.0115 

1  to  base  of  dorsal  fia  (axial; 0.0175 

l  to  base  of  ventral  flu  (axial) 0.0170 

i  to  base  of  anal  fin  (axial) 0.0280 

i  to  base  of  caudal  fin  (axial) 0.0410 

l  of  base  of  dorsal  fin 0.0055 

l  of  base  of  anal  fin 0.005? 

of  skull  between  orbits 0.0010 

of  body  at  first  dorsal  ray 0.0065 

of  body  at  middle  of  caudal  peduncle 0.0050 

•brara  Cretaceous  No.  3  of  Dakota  (Dr.  Hayden). 

INIUS  JL.INEATUS,  8p.  flOV. 

o  specimens  of  similar  small  size  constitute  the  basis  of  informa- 
respecting  this  species.  Many  characters  can  be  derived  from 
;  but  the  dorsal  fin  being  absent  from  one  of  thein,  and  the  veu- 
and  posterior  part  of  the  body  from  the  other,  the  mutual  relation 
&se  fins  is  not  ascertained.  The  form  is  very  elongate,  and  the 
is  lanceolate.  The  dorsal  fin  is  distant  from  both  cranium  and 
i\  fin.  The  fins  are  composed  of  slender  rays,  and  the  anal  is  not 
ate;  the  caudal  is  deeply  forked,  and  no  vertebrae  are  il  Juded 
id  the  basis  of  its  external  rays,  although  four  are  embraced  mttmi 
vnYQTgent  lines  of  the  anterior  upper  and  lower  fulcra.    T\i&  Net- 
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tebrae  are  short,  and  the  neural  and  haemal  spines  are  well  developed, 
while  the  ribs  are  weak.  Vertebra :  Dorsals  to  first  descending  inter- 
nenral  spine,  19;  of  the  caudal  series,  12. 

There  is  no  indication  of  au  adipose  An.  The  posterior  portion  of  the 
dorsal  fin  is  lost,  so  that  the  number  of  rays  cannot  be  ascertained ;  nine 
interncurals  remain.  The  pectoral  fin  is  long  and  slender,  but  does  net 
reach  to  the  ventral.  Anal  rays  not  elongate,  nine  in  number.  The 
bones  of  the  head  are  so  thin  that  their  boundaries  are  not  easily  deter- 
mined. The  opercular  apparatus  is  well  developed,  and  there  are  two 
approximated  parallel  ridges  on  what  appears  to  be  the  top  of  the  head. 
The  scales  are  so  thin  that  their  number  is  not  ascertainable.  A 
peculiarity  of  the  species,  from  which  it  derives  its  name,  is  that  its 
sides  are  marked  by  longitudinal  bands  of  a  darker  color  than  the  inter* 
vening  spaces.  There  are  six  above  the  vertebral  column  and  six  below 
it.  I  cannot  determine  that  this  appearance  is  due  to  rows  of  scales; 
but  they  rather  seem  to  be  true  color-stripes. 

Measurements. 

Length  of  head  of  No.  1 0.018 

Length  to  base  of  dorsal  fin 0.098 

Depth  half-way  between  head  and  dorsal  fin 0.006 

Length  of  oandal  region  of  No.  2 • 0.019 

Length  of  eandal  tin 0.009 

Depth  at  first  anal  ray 0.006 

Depth  at  base  of  caudal  fin 0.0045 

Niobrara  Cretaceous  of  Dakota ;  found  by  Dr.  Hayden. 

Sardinius  perorassus,  sp.  nov. 

The  block  which  contains  specimens  of  Trumaspis  virgulatus,  Lepto- 
trachelus  longipinnis,  Sardinius  lineatus,  and  another  species  undeter- 
mined, contains  also  the  very  distinct  fish  now  described  under  the  name 
at  the  head  of  this  paragraph.  It  is  distinguished  from  the  other  Sar- 
dinii  by  its  very  robust  form,  and  from  the  &  nasutulus  by  the  origin  of 
the  ventral  fin  being  behind  the  perpendicular  of  the  first  dorsal  ray. 

The  anterior  part  of  the  head  is  damaged ;  the  operculum  Js  distinct 
There  is  an  elongate  postclavicle,  and  the  position  of  the  small  pectoral 
fin  is  normal.  The  origin  of  the  dorsal  fin  is  much  nearer  the  head  thaa 
to  the  caudal  fin ;  its  rays,  like  those  of  all  the  other  fins,  are  slender. 
The  ventral 8  originate  under  the  fifth  dorsal  ray,  and  are  supported  by 
slender  femora,  which  appear  to  be  undivided,  and  converge  to  an  acnttf 
junction  anteriorly.  The  anal  fin  is  short  and  entirely  behind  the  dorsal* 
The  neural  spines  and  interneurals  and  interhseraals  are  weak,  white 
the  ribs  are  strong.  The  caudal  peduncle  is  exceedingly  stout,  nearly 
equalling  the  body.  Eadii :  D.  10 ;  A.  9 ;  V.  6.  Vertebra :  D.  14,  fttar 
anterior  to  first  interneural;  O.  13.  The  scales  are  too  attenuated  to  btf 
counted.  It  is  quite  possible  that  this  species  possesses  an  adipose  dor- 
sal  fin,  in  which  case  its  present  generic  reference  must  be  abandoned* 
Better  specim*      ™lv  can  solve  this  question. 
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Measurements. 

M. 

Ittal  length  (bead  imperfect) * 0.040 

Length  to  opercular  border - 0.010 

Lngth  to  first  dorsal  ray  (axial) a  013 

Length  to  fin*  ventral 0.016 

Length  to  first  anal 0.023 

Length  to  base  of  caudal  fin 0.032 

Length  of  base  of  dorsal  fin 0.005 

Length  of  base  of  anal  fin 0.002 

Depth  at  first  dorsal  ray 0.011 

Depth  at  first  anal  ray 0.009 

Depth  at  base  of  caudal  fin 0.0065 

From  the  Niobrara  Cretaceous  of  Dakota;  from  Dr.  F.  V.  Hayden. 

Teichophanes  foliarum,  «p.  nov. 

The  Tertiary  shales  of  Florissant  in  the  South  Park  of  Colorado  have 

already  yielded  numerous  species  of  plants,  insects,  and  fishes,  which 

save  been  described  by  Messrs.  Lesqnereux,  Scudder,  and  myself.* 

i  Bix  species  of  fishes  have  been  determined,  three  of  which  pertain  to 

I  I  genus  of  Catostomidce%  which  I  had  originally  procured  from  the  paper 

coal  of  Osino,  Nevada.    On  this  ground,  an  approximation  of  the  taori- 

aoss  of  the  two  localities  was  made.    I  now  record  the  occurrence  of  a 

species  of  the  second  genus  found  in  the  Osino  coal,  Trichophanes,  of 

I  which  the  T.  hians  has  been  up  to  the  present  time  the  only  one  known. 

The  epochal  identification  of  the  two  formations  is  thus  confirmed. 

The  Trichophanes  foliarum  is  represented  by  a  larger  individual  than 
the  T.  hians,  but  which  wants  the  posterior  part  of  the  body,  including 
;  the  caudal  and  part  of  the  anal  fin.    The  generic  and  family  characters 
[  are,  however,  very  clearly  visible  in  the  anterior  portion  of  the  skeleton. 
The  premaxillary  bone  forms  all  or  nearly  all  of  the  superior  arcade 
sf  the  mouth.    There  are  a  few  rows  of  small  equal  teeth  en  brosse  on  the 
dentary  bone.    Four  rather  wide  branchiostegal  rays  are  visible  in  the 
specimen.    The  posterior  superior  angle  of  the  operculum  (which  is  dis- 
placed in  the  specimen)  is  drawn  out  into  an  acute  short  spiue.    There 
fe  a  row  of  small  teeth  en  brosse  probably  ou  the  palatine  or  pterygoid 
lone.   The  anterior  vertebrae  are  unmodified,  and  the  centra  are  not  elon- 
gate.   A  strong  acute  spine  supports  the  dorsal  fin,  and  a  similar  oue  the 
anal  fin  in  front.    There  is  an  elongate  postchivicle  ou  each  side,  which 
extends  parallel  with  the  femur  to  the  base  of  the  ventral  fin.    The 
fanor  is  divided ;  the  external  portion  is  straight,  and  extends  to  the 
clavicle,  while  the  other  portion  is  curved  inward  and  forward,  reaching 
the  apex  of  the  corresponding  bone  of  the  opposite  side.    Ventral  radii, 
&    The  dorsal  fin  originates  above  the  ventral  fin.    The  scales  are 
peculiar,  and  characteristic  of  the  genus.    They  are  very  thin,  and  with- 
•tut  or  with  minute  sculpture.    Their  borders  are  fringed  with  long, 
closely-set,  bristle-like  processes,  which  correspond  to  the  teeth  of  the 
etenoid  scale. 


•  Bofietin  U.  A  Qeol  Snrr  Terrs.  1875,  u.  1,  3. 
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This  genus,  Amphiplaga,  and  Erismatopterus  form  a  group  which 
probably  belongs  to  the  family  of  Aphrodediridw,  which  is  represented  in 
American  waters  by  the  recent  genera  Aphrodedirus  and  Stemotremk. 
The  present  species,  the  only  one  iu  which  the  parts  are  large  enough 
and  sufficiently  well  preserved  for  observation,  exhibits  the  furcate 
character  of  the  femora,  which  characterizes  the  family  in  question 
among  Physoclystous  fishes. 

Character  spccificus. — The  scales  extend  on  the  cheeks  and  abdomen; 
there  are  nine  or  ten  longitudinal  rows  above  the  vertebral  column  and 
about  sixteen  below  it.  The  head  is  moderately  elongate  and  deep 
behind.  The  mouth  is  subterminal,  and  the  extremity  of  the  premai- 
illary  bone  extended  backward  would  reach  about  half-way  to  the  orbit 
liibs  stout ;  neural  spines  slender.  The  interneurals  visible  number  11, 
but  the  posterior  part  of  the  dorsal  flu  is  wanting.  These  bones  hare 
thin  anterior  and  posterior  laminar  expansions.  The  anterior  inter- 
neural  strikes  the  fifth  vertebra  from  the  head ;  between  this  one  and 
the  first  interhjeinal  there  are  nine  vertebrae. 

Measurements. 

Length  of  head  to  first  vertebra 0.026 

Depth  of  head  posteriorly O.0M 

Length  of  mandibular  ramus 0.013 

Length  to  acapnia 0.035 

Length  to  dorsal  fin 0.050 

Depth  at  middle  of  dorsal  fin 0.023 

From  the  Tertiary  shale  of  Florissaut,  Colorado;  discovered  by  my 
friend  Dr.  8.  II.  Scudder,  of  Bostou,  collaborator  of  the  United  States 
Geological  Survey  of  the  Territories. 

Prtscacaba  oxyprion,  sp:nov. 

Five  specimens  in  nearly  complete  preservation  represent  this  species 
in  our  collections.  It  is  more  nearly  allied  to  the  P.  serrata  than  to  the 
other  species,  as  the  spine  of  the  veutral  fin  is  large  and  robust  It 
di tiers  from  that  and  from  all  the  other  known  species  of  the  genus  in 
the  small  number  of  the  radii  of  its  anal  fin.  It  agrees  with  P.  serrato 
in  the  small  number  of  the  rays  of  the  secoud  dorsal.  It  is  a  smaller 
species  than  the  P.  serrata^  being  intermediate  in  size  between  it  and 
the  P.peahi.  It  is  especially  marked  by  the  loug,  acute  serne  of  the 
entire  posterior  and  inferior  margins  of  the  preoperculum.  The  oper- 
culum, suboperculum,  and  cheek  are  scaled  ;  the  preoperculum  is  naked. 

Formula:  Br.  VIII;  D.  X— 11;  V.  1—5;  A.  Ill— 8;  Vert  D.  10 j 
Gaud.  14.  The  form  is  an  elongate  oval,  rather  more  elongate  than  any 
other  species  of  the  genus.  The  mouth  is  terminal  aud  the  front  gently 
convex  and  descending.  The  length  of  the  head  enters  the  total,  less 
the  caudal  fin,  two  and  a  half  times,  aud  the  greatest  depth  is  half  of 
the  same.  The  dorsal  spines  are  long  aud  strong,  the  longest  equalling 
the  soft  rays  iu  length.    The  anal  spines  are  very  robust,  the  second  or 
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longest  not  equalling  the  longest  soft  rays  of  the  same  fin.  The  origin 
of  the  first  spine  is  below  the  first  ray  of  the  soft  dorsal.  There  are 
three  long  and  one  short  internenral  bones  in  frout  of  the  dorsal  fin. 
The  origin  of  the  ventral  is  below  the  third  (or  fourth)  dorsal  spine.  The 
vertebrae  have  two  fossae  on  each  side,  separated  by  a  ridge.  The  jaws 
are  edentulous.  The  scales  are  small  and  the  specimens  very  well  pre- 
served. 

In  the  largest  specimen,  I  count,  in  a  vertical  line  drawn  from  the  first 
dorsal  soft  ray  to  the  middle  of  the  abdominal  line,  fifteen  longitudinal 
rows  of  scales  above  and  twenty-five  below  the  vertebral  column.  On 
the  opercular  flap  of  a  smaller,  the  typical  specimen,  I  count  nine  verti- 
cal and  fourteen  transverse  rows  of  scales. 

Measurements. 

M. 

Length  of  type-specimen 0.137 

Length  to  base  of  caudal  fin 0.109 

Length  to  apex  of  first  interhamal 0.067 

Length  of  head 0.040 

Length  of  third  dorsal  spine 0.024 

Length  of  second  anal  spine 0.018 

Length  of  pectoral  spine 0.019 

Depth  at  first  dorsal  spine 0.050 

Depth  at  first  anal  spine 0.041 

Depth  of  caudal  peduncle 0. 019 

The  lateral  line  is  visible  in  the  largest  specimen.  It  extends  parallel 
to  the  dorsal  border,  marking  at  its  greatest  convexity  less  than  oue- 
third  the  distance  from  the  vertebral  column  to  the  dorsal  outline.  It 
disappears  behind  the  vertebral  column  below  the  seventh  soft  dorsal 
ny,  and  does  not  reappear. 

This  fish  came  from  a  deposit  of  the  Green  Biver  Shales  on  Bear 
ffi?er,  Wyoming. 

Pbisoacara  pealei,  sp.  nov. 

Outline  elliptic,  with  the  extremities  contracting  equally  or  symmetri- 
cally to  the  head  and  tail.  Depth  at  ventral  fins  entering  length  (with 
eandal  fin)  2.60  times.  Mouth  rather  small;  length  of  head  entering 
total  length  3.8  times.  Short  conic  teeth  en  brosse.  Preorbital  and  pre- 
opercular  bones  finely  serrated  on  their  free  margins.  Vertebrae :  D.  7 ; 
a  14.  Kadii :  D.  X— 14 ;  A.  Ill— 11 ;  V.  1. 5  or  6.  The  dorsal  spines  are 
rather  slender;  the  anal  spines  are  stouter,  but  shorter;  the  ventral 
Vine  is  weak  and  slender.  The  ventral  fin  when  appressed  against  the 
Wily  fails  to  reach  the  anal  fin  by  a  space  a  little  greater  than  the  length 
•f  the  ventral  spine;  its  origin  is  beneath  the  third  dorsal  spine.  The 
•cates  are  difficult  to  observe  on  the  specimens,  but  there  are  not  less 
than  15  to  17  longitudinal  ~ows  along  the  abdomen  in  front  of  the  anal  nu.  1 
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Measurements. 

x. 

Total  length O.130 

Axial  length  of  head 0.036 

Axial  length  to  first  dorsal  spine J  0.038 

Axial  length  to  first  dorsal  soft  ray 0.0® 

Axial  length  to  first  anal  spine 0.070 

Axial  length  to  base  of  candal  fin 0.103 

Depth  at  orbit 0.025 

Depth  at  first  anal  spine 0.041 

Depth  of  candal  peduncle 0.016 

Length  of  fifth  dorsal  spine 0.018 

This  species  is  similar  in  size  and  proportions  to  the  PtUeaeara  Itopt, 
bat  differs  in  having  constantly  bat  seven  dorsal  or  abdominal  verte- 
bra1, while  that  species  presents  nine.  I  have  not  observed  any  serra- 
tures  on  the  preopercnlnm  of  the  P.  Hops,  bat  the  typical  specimens  are 
imperfect  in  that  region,  although  good  impressions  of  it  remain  on  the 
matrix. 

Two  complete  specimens  present  all  the  characters  of  this  species, 
while  in  two  others  all  the  more  important  ones  can  be  seen.  Two 
additional  specimens  may  be  referred  to  it  with  the  greatest  proba- 
bility. Some  of  these  were  obtained  by  Dr.  A.  O.  Peale,  in  charge  of 
one  of  the  parties  under  Dr.  F.  V.  Hayden,  from  the  shales  of  the  Green 
Kiver  formation  of  Wyoming.  The  species  is  dedicated  to  Dr.  Peale, 
in  recognition  of  his  services  to  geological  science. 

Peiscacara  olivosa,  *p.  nov. 

The  species  of  Priscacara  are  referrible  to  two  sections.  In  the  first, 
the  ventral  spine  is  very  strong,  and  there  are  bat  ten  or  eleven  Boft 
dorsal  radii :  here  belong  P.  serrata,  P.  cypha,  and  P.  oxyprion.  In  the 
second,  the  first  ventral  spine  is  weak  and  slender,  and  there  are  thir- 
teen or  fourteen  radii  of  the  second  dorsal  fin :  in  this  division  belong 
P.  Hops,  P.  pealei,  and  P.  clivosa. 

In  the  last-named  fish,  there  are  eight  dorsal  and  fourteen  candal  ver- 
tebrae. Eadii :  D.  X — 13 ;  A.  Ill — 11.  The  ventral  fin  appressed,  nearly 
reaches  the  base  of  the  anal,  a  point  in  which  it  differs  materially  from 
the  two  allied  species.  Another  characteristic  is  the  form  of  the  pro- 
file, which  resembles  that  of  some  of  the  species  of  Oeopfiagus.  This 
descends  steeply  from  a  point  just  anterior  to  the  base  of  the  dorsal  fin, 
giving  an  obliquity  to  that  part  of  the  outline  and  an  inferior  position 
to  the  mouth.  The  vertebral  column  is  more  arched  anteriorly,  appro- 
priately to  the  prominence  of  the  anterior  dorsal  region.  The  depth  afe 
the  base  of  the  first  dorsal  fin  enters  the  total  length  (with  candal  fin) 
2.6  times,  and  the  length  of  the  head  3.6  times  in  the  same. 

Measurements. 

Total  length %     0.115 

Axial  length  of  head 0. 

Axial  length  to  line  of  first  dorsal ......».........•...—  • 0. 
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Axial  length  to  origin  of  ventral  fin 0.041 

Axial  length  to  origin  of  anal  fin 0.057 

axial  length  to  origin  of  second  dorsal  fin 0.056 

ixial  length  to  origin  of  caudal  fin.. „ 0.082 

Dtyth  of  eandal  pednnele 0.016 

The  preopercalar  border  is  not  visible  in  the  only  specimen  of  this 
pedes  known  to  me.  The  operculum  is  scaly.  There  are  11-13  rows 
if  scales  on  a  line  from  the  vertebral  column  to  the  abdominal  border. 

I  note  here  that  further  examination  shows  that  there  are  from  20  to 
5  longitudinal  rows  of  scales  on  the  side  of  the  abdomen  of  P.  serrate, 
at  the  number  is  not  exactly  determinable,  owing  to  the  condition  of 
be  specimens. 

>aFKD0OLO88US  JBQUIPINNIS,  8p.  fWV* 

Two  specimens  present  the  principal  character  of  this  species,  viz, 
to  equality  in  number  of  rays  in  the  dorsal  and  anal  fins  and  the  near 
juality  in  their  size.  -  The  radii  are  in  one,  D.  23;  A.  22:  in  the  other, 
1.22;  A.  22.  In  D.  testis,  the  formula  is  D.  II— 18;  A.  11—26.  The  ver- 
te»  in  one  of  the  specimens  of  D.  cequipinnis  number,  D.  19;  O.  27: 
hile  in  D.  testis  there  are,  D.  18;  O.  24-25.  (The  number,  21  dorsal, 
tiginally  given,  must  be  corrected,  as  based  on  an  imperfect  specimen.) 
i  D.  cequipinnis,  the  first  pectoral  ray  is  not  so  largely  developed  as  in 
>.  testis,  not  being  of  unusual  size.  The  hyoid  apparatus  and  vomer 
re  closely  studded  with  teeth,  as  required  by  the  generic  character. 

Measurements. 

engthof  No.  1 0.051 

rial  length  of  head  of  No.  1 0.014 

rial  length  to  line  of  anal  fin 0.030 

rial  length  to  line  of  dorsal 0. 028 

rial  length  to  origin  of  eandal 0.040 

epthof  head 0.012 

epthat  first  dorsal  ray 0.008 

epth  of  eandal  peduncle 0. 004 

BBgthof  No.  2 0.092 

epth  at  middle  of  dorsal  line 0. 032 

epth  at  base  of  dorsal  fin 0.024 

•pin  of  eandal  peduncle 0. 008 

The  specimens  described  are  much  smaller  than  those  of  the  D.  testis 
et  known,  but  No.  1  is  probably  young.  This  fact  will  not  account 
*  the  peculiarity  of  the  radial  formula,  etc. 

I  add  here  that  there  are  two  vertebrae  included  within  the  caudal  fin 
i*  Dapedoglossus. 


III.— DESCRIPTIONS  OF  NEW  TINEINA  FROM  TEXAS,  AND 
OTHERS  FROM  MORE  NORTHERN  LOCALITIES. 


By  V.  T.  Chambers. 


ANAPHORA. 

TEXANELX.A,  n.  #p. 

Very  distinct  from  plumifrontella^popeanellay  and  arcanella  Clem.,  and 
>m  agrotipcnella  and  mortipenella  Grote,  nor  can  I  recognize  it  at  all 
either  Scardina  or  Bombycina  as  described  by  Zeller. 
Palpi  overarching  the  thorax ;  dark  brown  on  the  outward,  luteous- 
own  on  the  inner  surfaces.  Antennae  compressed,  straw-yellow; 
mrax  dark  gray-brown;  fore  wings  brown,  tinged  with  grayish  yellow ; 
ie  usual  spot  at  the  end  of  the  disk  indistinct ;  the  other  spots  com- 
on  to  the  wings  of  the  other  species  I  cannot  find  in  this.  One  of 
tern  may  be  represented  by  an  indistinct  blackish  line  beneath  the 
liddle  of  the  fold.  Hind  wings  and  abdomen  fuscous-gray,  like  the 
borax,  and  a  little  darker  or  rather  less  yellowish  than  the  fore  wings, 
fader  surface  of  both  wings  grayish-fuscous.  Smaller  than  any  speci- 
lens  that  I  have  seen  of  the  other  species,  having  an  alar  expansion  of 
oly  nine  lines.    Bosque  County,  Texas. 

TINEA. 

t!  7  STRIGELLA,  II.  «p. 

Vertex  white :  basal  joint  of  antennae  white  on  the  upper,  brown  on 
to  lower  surface ;  stalk  of  antennae  black,  with  a  white  line  along  each 
tide.  Thorax  and  basal  half  of  fore  wings  blackish-brown,  the  apical 
Wf  having  its  costal  half  blackish-brown  and  its  dorsal  half  white,  the 
ftMUl  brown  of  the  apical  half  being  separated  from  the  basal  brown 
blf  by  a  white  costal  streak,  which  extends  into  the  dorso-apical  white 
|vt;  beyond  this  costal  white  streak  are  five  others,  which  likewise 
Mend  across  the  costo-apical  brown  to  the  dorso-apical  white  part  of 
■fewing,  thus  dividing  it  iuto  a  number  of  large  spots;  the  first  of 
five  streaks  is  oblique,  the  others  perpeudicular  to  the  costal  mar- 
aud the  space  or  brown  spot  betweeu  the  second  and  third  is  larger 
that  between  the  others.  Dorsal  cilia  brown,  with  numerous 
>w  white  streaks  running  up  through  them  from  the  dorsal  white 
in.  In  the  basal  half  of  the  wing,  there  is  a  narrow  white  liue  ex- 
ling  along  the  fold,  and  an  oblique  white  costal  streak  which  almost 
the  fold.    Face  and  palpi  grayish  fuscous.    Under  surface  ot 
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wing-length,  is  another  small  spot, 
itly  within  the  margin.    The  direc- 
,  and  under  the  lens  all  this  pale 
the  wing  is  minutely  sprinkled  with 
I  part  of  the  wing  is  a  black  basal 
arther  back  on  the  fold,  then  two 
.(1  about  midway  of  the  length  of  the 
>'  fold,  then  another  beneath  it,  and 
ove  the  fold;  there  is  also  an  indis- 
digle,  and  then  the  usual  nine  spots 
of  them  costal.    Hind  wings  silvery- 
Abdomen  fuscous  above;  tuft,  under 
Alar  expansion  10J  lines.     Bosque 

itESSARIA. 

Entomologist  I  described  several  species 
i us.    I  was  induced  to  place  them  here 
know  the  indefinite  extent  of  the  genus 
lido,  that  the  affinities  of  these  species 
i ban  with  the  true  Gelechia,  and  I  was  not 
Subsequently  some  of  those  species  were 
most  of  them  to  Qclechia,  one  forming  the 
There  is,  however,  no  sufficient  reason  por- 
t's (C.platanella)  from  Gelechia  as  at  present 
present  is  a  miscellaneous  assemblage  of 
>ess  but  little  affinity  for  each  other.    Thus, 
ime  4  I  referred  to  Dcpressaria  are  referred  to 
pt  two? — D.  versicolor dl a  and D.pallidochrella, 
ne  Dcpresaaria,  though  perhaps  as  properly 
<"«,  especially  I).  versicolorella.    Thus,  among 
s  of  Tineina  that  I  have  found  in  Kentucky, 
■  is  D.  eupatoriiella  is  the  only  Ihpresmria,  and 
The  species  described  below  as  D.fernaklella 
>-sor  Fernald  from  Orono,  Maine;  and,  as  illus- 
1  variety  of  the  species  of  Tineina  in  this  country, 
cording  to  my  estimate,  not  less  than  eight  hun- 
Iiave  been  described  from  Canada  and  the  United 
i>f  Massachusetts  (including  that  State);  ""d  uot 
My  not  more  than  nine)  belong  properly  in  this 
trodorsella  Clem.,    cinercocostclla  Clem.,  grotclla 
'eg.,  hilarella  Zell.,  lecontella  Clem.,  ncbulosa  Zell., 
ibella  Zell.,  and  robinlella  Tack, 
rived  from  Professor  Fernald  contained  tweuty- 
which  belong  to  Depressaria,  viz : — hilarella  f  (I  can- 
Mi  certainty  from  the  single  worn  specimen),  lecon- 
'irivipenella,  fernaldella,  n.  sp.,  and  another  am&Ytet 
] 
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(new?)  species,  of  which  there  is  a  single  worn  specimen;  while,  at 
above  stated,  I  have  found  but  a  single  Depressaria  among  over  three 
hundred  species  found  in  Kentucky.  Of  the  twenty-eight  species  in  the 
Fernald  collection,  fourteeu  are  believed  to  be  new ;  and,  in  addition  to 
the  Depressaria)  above  mentioned,  I  recognize  in  it  the  following 
species : — Tinea  biflavimaculella  Clem.,  T.grisseella  Cham.,  T.  camariieUa 
Clem.,  Amadrya  effrenateUa  Clem.,  Adela  biviella  Zell.,  Oelechia  dubtidlaJ 
Cham.,  Ypsolophus  straminiella  Chain.,  Graeilaria  purpurieUa  Cham., 
and  Hyponomeuta  evonymella  auct.  Eight  of  the  fourteen  new  specie! 
beloug  to  Oelechia  and  two  to  Cryptolechia. 

D.  EUPATORIIELLA,  ft.  Sp. 

Second  joint  of  the  palpi  incrassate  beneath  toward  the  apex,  the 
scales  rather  long  and  loose,  scarcely  forming  a  brush,  and  in  the  dead 
specimens  not  divided.  Palpi,  head,  thorax,  and  fore  wings  dark  or 
fuscous-gray  ;  the  palpi  and  wings  dusted  with  blackish  atoms,  each  of 
which  is  a  minute  tuft,  and  which  along  the  costa  take  the  form  of  small, 
obscure,  and  indistinct  streaks ;  on  the  disk,  before  the  middle,  one  of 
the  blackish  atoms  is  very  obscurely  margined  behind  by  one  or  two 
whitish  scales,  and  about  the  end  of  the  disk  is  a  minute  whitish  speck; 
apex  of  the  wings  rounded ;  hiud  wings  not  emarginate  beneath  the 
apex,  pale  grayish,  with  a  faint  purplish  lustre — perhaps  pale  grayish- 
yellow  would  be  as  correct  as  pale  gray ;  abdomen  above  of  the  same 
color,  with  the  hind  wings  depressed,  scarcely  tufted  at  the  sides;  be- 
neath it  is  gray,  with  a  blackish  spot  on  each  side  of  each  segment; 
legs  dark  gray  or  fuscous;  under  surface  of  the  fore  wings  grayish  fus- 
cous; that  of  the  hind  wings  gray  on  the  disk,  the  margins  pale  ochre- 
oua-yellow,  dotted  with  blackish  atoms.  Antennse  fuscous,  scarcely 
pectinate.  The  upper  surface  of  the  thorax  is  not  dusted,  and  has  a 
small  double  or  bifid  tuft  at  the  apex.  Alar  expansion  eleven  lines.  The 
larva  feeds  upon  the  under  surface  of  the  leaves  of  Eupatorium  ag* 
ratoides,  much  in  the  same  manner  with  that  of  Notliris  eupatoriieU* 
Cham.  1  did  not  observe  it,  as  the  leaves,  when  gathered,  were  sap- 
posed  to  be  folded  by  the  Nothris  larva.  The  imago  emerges  in  the  lat- 
ter part  of  July.    2  <?,  1  9.    Kentucky. 

Both  atrodorsella  Clem,  and  lecontella  Clem,  have  the  minute  bifid 
tuft  on  tbe  thorax,  as  in  this  species,  and  the  antennse  scarcely  pectinate. 
The  second  joint  of  the  palpi  is,  however,  more  brush-like  in  those 
species. 

D.  FERNALDELLA,  II.  8p. 

Palpi  slender,  scarcely  brush-like;  antennse  scarcely  pectinate;  ab- 
domen flattened  above,  scarcely  tufted  at  the  sides ;  apex  of  fore  winge 
more  acute,  and  the  costa  more  arched  than  in  eupatoriiella,  leeontelUf 
atrodorsella,  or  pulvipeneUa,  and  the  wings  also  wider;  indeed,  in  these 
respects  it  exceeds  perhaps  any  of  the  species  figured  in  Nat.  Hist.  Tin* 
vols.  1  and  12.    The*  palpi  are  also  unuauaWy  fetandfet.   *&*v*tt]hele88, 1 
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• 

rink  it  is  more  properly  referable  to  this  than  to  any  other  genus, 
tolpi  whitish,  with  the  basal  half  of  the  outer  surface  of  second  joint 
jrown.  Head  whitish.  Both  head  and  palpi  have,  however,  a  faint 
pinkish-yellow  tinge,  and  tbe  antennae  are  still  more  distinctly  tinged 
tith  it  Thorax  and  fore  wings  very  pale  ocbreous,  with  a  strong  roseate 
or  pinkish  tinge.  On  the  disk  before  tbe  middle  is  a  small  blackish 
lot,  which  trader  the  lens  is  resolved  into  two;  further  back,  behind  the 
Diddle,  is  another,  and  opposite  tbe  space  between  tbe  two  is  another 
jo  the  fold;  these  two  latter  are  by  a  lens  resolved  into  small  spots  of 
brownish  dusting;  farther  back  is  a  brownish  line  parallel  (nearly)  with 
tbe  dorso-apical  margin,  but  which  the  lens  resolves  into  about  nine 
mall  spots  of  dustings,  scarcely  confluent  with  each  other,  and  one  on 
each  marginal  veinlet  (costal  as  well  as  dorsal);  around  the  apex  and 
nargins  near  it  are  ten  small  brownish  spots,  scarcely  visible  or  very 
indistinct  without  a  lens.  Hiud  wings  yellowish,  irrorate  with  fuscous, 
not  emarginate  beneath  the  apex ;  abdomen  of  nearly  the  same  color 
tith  the  hind  wings;  legs  brownish  on  their  anterior  surfaces,  the  hind 
tarsi  pale  yellowish.    Alar  expansion  10  lines.    Maine. 

YPSOLOPHUS. 
T.  quercieixa,  Cham. 

The  single  bred  specimen  from  which  this  was  described  was  acci- 
dentally destroyed  some  years  ago.  From  my  notes  and  recollection  of 
the  species,  I  think  it  not  improbable  that  it  belongs  in  Depressaria,  with 
palpi  resembling  those  of  D.  dictamnella  Zell. 

DEPRESSARIA. 

D.  FERNALDELLA.      (Supra.) 

Since  the  preceding  portion  of  this  paper  was  prepared,  I  have  received 
a  letter  from  Professor  Fernald,  in  which  he  states  that  he  has  "seen 
Mickimia  tentorifueUa  Clem.,  which  seems  to  be  identical  with  your  [my] 
Ikjreuariafernaldella".  I  have  not  seen  tentorifueUa,  and  the  species 
aqr  be  thesame.  There  is  certainly  a  close  resemblance  in  many  points; 
bat  an  examination  offernaldella  and  a  comparison  of  it  with  tentorifueUa, 
as  described  by  Clemens,  shows  many  discrepancies.  Thus  tentorifueUa 
has  the  vertex  "shaggy",  which  is  incorrect  as  applied  to  fernaldella. 
Tbe  latter  has  a  row  of  ten  small  blackish  spots  around  the  apex,  which 
an  not  mentioned  by  Dr.  Clemens ;  and,  furthermore,  it  has  a  brownish 
fine  before  these  spots,  and  nearly  parallel  to  them,  which  is  so  unusual 
i  mark  that  I  think  it  must  have  struck  Dr.  Clemens  had  it  existed 
k  his  species ;  yet  he  does  not  mention  it.  There  are  other  less  striking 
deferences  in  ornamentation.  D.fernaldella,  wh  He  not  a  typical  Depressa- 
lis  by  any  means,  seems  to  me  to  be  more  appropriately  located  in  that 
inns  than  in  Cryptolechia,  to  which  I  sBould  refer  tentorifueUa  as 
dacribed  by  Clemens,  and  to  which  it  has  been  referred  by  Zeller. 
While,  therefore,  the  species  may  be  tbe  same,  I.  for  Che  present,  «& 
haa^  consider  them  to  be  distinct 
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CRYPTOLECHIA. 

In  the  Can.  Eot.  iv.  129,  I  bave  attempted  to  define  a  Dew  genu 
under  the  name  of  Hagno,  and  in  that  connection  have  alluded  to  its 
resemblance  to  Psilocorsis  Clem.,  which  was  known  to  me  only  by  Dr. 
Cleinens's  writings,  not  having  seen  any  of  bis  species.  The  wings  of 
Psilocorsis,  as  described  by  Dr.  Clemens,  seemed  to  me  to  differ  mate- 
rially from  those  of  Ilagno.  I  also  suggested  the  probability  that  both 
might  prove  to  be  equivalent  to  Cryptolechia,  which  was  then  known  to 
me  only  by  scattered  notices  in  various  books.  I  find  that  Ilagno  is 
equivalent  to  Psilocorsis,  and  both  are  equivalent  to  a  section  of  Crjp- 
tolcchia. 

C.  CRYPTOLECHLffiELLA. 

Deprcssaria  t  cryptolechiaxUa,  Cham.  Can.  Ent.  iv.  91. 
Ilagno  cryptolechiaxUa,  Cham.  ibid,  132. 

Smaller  and  prettier  than  any  of  the  allied  species  known  to  me.  The 
wings  have  a  faint  pinkish  or  roseate  lustre,  and  have  the  lustre  also  of 
"watered  silk".  The  transverse  blackish  lines  are  not  visible  to  the 
nuked  eye,  aud  the  base  of  the  wings  is  orange-yellow.  If  my  recol- 
lection is  not  at  fault,  the  larva  feeds  on  leaves  of  the  Holly  (Ilex). 

C.  FAGINELLA. 

Hagno  faginella,  Cham.  Can.  Ent.  iv.  131. 

The  close  resemblance  of  some  allied  species  makes  a  more  detailed 
description  of  this  species  than  that  heretofore  given  necessary. 

The  palpi  arc  ochreous,  with  a  blackish  line  along  the  under  surface 
of  the  second  joint,  continued  on  to  the  apex  of  the  third,  and  another 
on  the  outer  aud  one  on  the  inner  surface  of  the  third  joint.  Cryptolccki* 
(Psilocorsis)  qutreicclla  Clem.,  according  to  Dr.  Clemens,  has  the  third 
joint  black,  with  two  yellowish-white  stripes  in  front.  I,  however,  have 
not  seen  the  species,  and  I  know  from  experience  how  easy  it  is  to 
make  a  mistake  as  to  the  number  and  position  of  these  lines.  A  species 
from  Texas  which  I  formerly  (Can.  Ent.  vi.  231)  identified  with  fagi- 
nclla,  but  which  1  now  consider  distinct  (vid.  post),  and  an  undescribed 
species,  of  which  a  single  specimen  is  before  me,  have  the  palpi  exactly 
as  I  have  described  them  in  faginella — that  is,  the  upper  surface  of  the 
third  joint  is  ochreous  instead  of  black,  as  Dr.  Clemens's  account  would 
make  it.  C.fagindla  has  the  head  ochreous-yellow,  and  the  thorax  of  the 
same  color,  only  darker,  as  if  tinged  with  fuscous.  In  this,  the  Texan 
species  agrees  with  it.  The  undescribed  species  above  mentioned,  which 
is  from  Missouri,  and  has  been  bred  by  Professor  Eiley  and  Miss  Mart- 
feldt  from  a  larva  feeding  on  Ambrosia  has  the  head  darker  than  in  fagir 
nella,  and  of  the  same  color  with  the  thorax.  C.  quercicella,  according  to 
Dr.  Clemens,  has  the  head  and  thorax  yellowish  brown  (as  in  the  Mis- 
souri specimen).  P.  rcflexa,  as  described  by  Dr.  Clemens,  has  the  palpi 
aa  in  faginella  as  to  ornamentation;  but  from  the  fact  that  Dr.  Olemeni 
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arates  it  from  quercicella  as  a  distinct  section,  characterized  by  the 
sat  length  of  the  palpi,  it  is  not  necessary  to  refer  to  it  fnrther  in  this 
inection.  C.  faginella  has  the  basal  joint  of  the  antennae  yellowish - 
lreoos,  except  a  wide  blackish  line  extending  along  its  upper  surface; 
trciceUa  has  u  two  black  stripes  in  front";  and  the  species  from  Texas 
id  that  from  Missouri  agree  in  this  respect  with  quercicella.  C.  faginella 
id  also  the  Texas  and  Missouri  specimens  have  the  stalk  of  the  antennae 
ibreous-yellow,  with  two  blackish  lines  extending  along  the  upper  side 
f  the  basal  half,  and  the  remainder  of1  the  stalk  has  each  alternate 
nut  blackish ;  quercicella  has  simply  "  a  black  line  above,  terminating 
i  black  spots'7.  In  quercicella,  the  fore  wings  are  "yellowish-brown, 
aried  with  blackish  irregular  striae,  chiefly  from  the  costa,  with  a  black 
oton  the  end  of  the  disk";  faginella  agrees  with  this  description,  ex- 
ept  that  I  should  call  the  ground-color  of  the  wings  dull  yellowish- 
chreoas,  as  they  are  likewise  in  the  Missouri  specimen;  while  in  the 
fexas  species  the  ground-color  is  paler,  while  the  transverse  stripes  are 
lore  distinct,  showing  also  a  tendency  to  become  more  confluent,  espe- 
ially  about  the  end  of  the  disk,  where  they  present  to  the  naked  eye 
omething  like  a  faint  dark  fascia;  faginella  has  a  more  silky  lustre 
ban  the  other  species,  thdugh  this  may  be  owing  to  the  fact  that  the 
pecimens  are  newer. 

In  the  Texan  specimens,  aud  in  that  from  Missouri,  there  is  no  spot  at 
he  end  of  the  disk,  and  it  is  not  distinct  iu  faginella.  Iu  quercicella, 
the  posterior  margin  is  tipped  with  blackish,  and  the  cilia  are  yellowish- 
irown,  containing  twodark  fuscous  hinder  marginal  lines";  in  faginella, 
here  is  a  row  of  blackish  spots  arouud  the  apex,  aud  a  single  faiut 
fownish  hinder  marginal  Hue  in  the  cilia  (which  in  the  single  specimen 
fcfore  me  are  a  little  injured).  Iu  the  Missouri  specimen,  there  are  five 
ery  distinct  blackish  spots  around  the  apex,  and  behind  them  in  the 
ilia  are  two  distinct,  brownish,  hinder  marginal  lines.  Indeed,  the  cilia 
my  be  called  brown,  with  a  median,  paler,  hinder  marginal  line.  Besides 
be  five  distinct  spots,  there  are  other  very  faint  ones,  and  the  brownish 
Qia  are  paler  than  the  spots.  The  specimens  from  Texas  agree  in  this 
eq>ect  with  that  from  Missouri.  One  of  these  I  sent  to  Mr.Cresson  for 
omparison  with  Dr.  Clemens's  type  of  quercicella  iu  the  collection  of 
be  entomological  section  of  the  Pbila.  Acad.  Sci.  (formerly  American 
bit.  Soc).  After  comparing  them,  Mr.  Cresson  informs  me  that  it  "is 
tit  PMocortis  quercicella  Clem.,  which  differs  by  having  a  rather  broad, 
htinct,  dusky  border  on  the  apical  margin  of  the  anterior  wings,  other- 
riie  they  look  very  much  alike". 

The  species  are  all  of  very  nearly  the  same  size — about  eight  to  nine 
tees  in  expanse  of  wings.  Professor  Zeller  (Bei.  z.  Kennt.  1873, 40)  iden- 
tifies specimens  received  by  him  from  Ohio  and  Texas  with  quercicella 
Clem.  His  Texan  specimens  were  collected  in  the  same  region  of  the 
Btate  from  which  I  have  received  mine ;  and  as  in  two  collections  thvit, 
I  bave  received  from  that  region  there  ia  only  one  species,  I  ihmk  ttifc 
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probability  is  that  quercicella  Zell.  (nee  Clem.)  is  tbe  same  species  that 
I  have  referred  to  above,  and  which  I  formerly  identified  with  fagindk, 
but  which  I  now  iucline  to  consider  distinct,  and  for  which  I  suggest  the 
name  of  cressonella.  I,  however,  do  this  with  some  hesitation ;  for  while, 
with  the  material  before  me,  I  consider  the  species  distinct,  I  recognize 
the  probability  that,  with  fuller  collections  of  bred  specimens  of  all  the 
supposed  species,  it  is  not  improbable >J;hat  they  will  be  deemed  at  most 
only  phytophagic  varieties  of  a  single  species. 

I  am  not  sure  but  that  the  species  described  by  me  as  Oeleckia  iM- 
tella  is  properly  referable  to  this  genus. 

C.T  OBSCUROMACULELLA,  «.  Sp. 

The  palpi  in  this  species  resemble  those  of  dubitella  above  mentioned, 
and  are  more  robust  than  in  quercicella,  cryptolechiella,  &c.,  mentioned 
above. 

Pale  ochreous,so  densely  dusted  with  fuscous  as  to  obscure  thegroand- 
color;  on  the  fore  wings  the  dusting  is  least  dense  along  the  fold  and 
about  the  base.  The  spots  on  the  wings  are  small,  indistinct,  and  easily 
effaced ;  one  of  them  is  about  the  middle  of  the  fold,  and  one  near  its 
end,  oue  above  the  fold  before  the  middle,  one  a  little  larger  farther 
back,  a  small  one  at  the  end  of  the  cell,  and  four  or  five  indistinct  ones 
are  placed  farther  back,  within,  but  parallel  to,  the  apical  margin.  The 
basal  half  of  the  outer  surface  of  the  second  joint  of  the  palpi  is  brown; 
third  joint  ochreous;  legs  blackish-brown.  Alar  expansion  about  half 
an  inch.    Bosque  County,  Texas. 

GELEOHIA. 

G .  DISCONOTELLA,  M.  sp. 

Palpi  simple;  second  and  third  joints  of  equal  lengtfu  Hind  wings  a 
little  narrower  than  the  fore  wings,  and  rather  deeply  excised  beneath  the  tip* 
Pale  fuscous,  or  rather  ocbreous-yellow,  irrorate  with  fuscous,  with  a 
faint  silky-roseate  hue,  and  with  a  longitudinal-elliptical  brown  spot  at 
the  end  of  the  cell.  Antennae  white,  annulate  with  brown.  Palpi  brown, 
with  the  tip  of  the  second  joint  white,  and  a  wide  band  of  the  general 
hue  on  the  middle  of  the  third  joint;  legs  brown  on  their  anterior  sur- 
faces. Hind  wings  paler  than  the  fore  wings.  Alar  expansion  three- 
eighths  of  an  inch.    Kentucky,  in  May. 

G.   SYLVJECOLELLA,  n.  Sp. 

Allied  to  bimaculetla  Cham.,  but  smaller,  and  with  more  of  a  purplish- 
bronze  lustre.  Palpi  simple.  Hind  wings  as  wide  as  the  fore  wings,  ani 
a  little  excised  beneath  the  tip.  Palpi  ochreous,  with  the  base  of  the  third 
joint,  an  annulus  about  its  middle,  and  also  an  aunnlns  about  the  mid- 
dle of  the  second  joint  blackish.  Antennae  blackish,  faintly  annulate 
with  ochreous.  TIead  pale  ochreous,  dusted  above  the  antennae  with 
blackish  scales.   Fore  wings  and  thorax  blackish,  microscopically  dusted 
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irith  ochreous,  with  a  purplish-bronze  lustre,  with  a  white  or  pale 
ochreous  spot  on  the  fold  beyond  the  middle,  and  with  an  ochreous  or 
white  fascia  about  the  apical  fourth  concave  toward  the  base,  and  widest 
on  the  costa,  and  sometimes  interrupted  about  the  middle.  Cilia  of  a 
Uoishsmoky  hne.  Hind  wings  a  little  paler  than  the  cilia  of  the  fore 
wings,  and  with  paler  cilia.  Abdomen  and  legs  ochreous,  banded  with 
fuscous.  In  addition  to  the  marks  on  the  fore  wings  above  mentioned, 
(here  is  sometimes  another  small  white  spot  on  the  fold.  Possibly  it 
may  be  only  a  variety  of  bimaculella,  but  I  believe  it  to  be  distinct. 
Alar  expansion  five  lines.    Kentucky. 

Id  some  specimens  of  bimaculella  there  is  a  small  white  spot  on  the 
fold  before  the  usual  larger  one,  and  sometimes  the  fascia  attains  the 
dorsal  margin.  The  head,  too,  is  rather  pale  purplish,  dusted  with 
black,  than " purplish-brown",  as  it  is  described  originally. 

G.?  bosquella,  Cham. 

This  species  was  originally  (Can.  Ent.  vii.  92)  referred  to  (Ecophora. 
Afterward  (Can.  Ent.  vii.  124)  I  transferred  it  to  Gelechxa.  Having 
bat  few  specimens,  I  have  not  examined  the  neuration,  and  its  external 
characters  leave  me  in  doubt  as  to  its  real  affinities.  I  am  not  sure  but 
that  the  first  reference  to  (Ecophora  is  the  best. 

6.  CBISTIFASCIELLA,  ft.  Sp. 

Cell  of  hind  wings  closed,  the  wings  scarcely  emarginate  beneath  the  tip; 
xeond  joint  of  palpi  thickened  beneath,  but  scarcely  brush-like  :  third  joint 
pointed,  shorter  than  the  second.  Snowy-white ;  the  head  with  a  silvery 
lustre.  Basal  half  of  second  joint  of  palpi  and  two  rings  on  the  third 
brown.  Auteunze  annulate  with  white  aud  brown.  Fore  wiugs  with  a 
short  brown  dash  just  within  the  costal  margin  near  the  base,  an  oblique 
brown  fascia  of  raised  scales  just  before  the  middle  and  nearest  the 
base  on  the  dorsal  margin,  a  small  brown  costal  and  opposite  larger 
dorsal  spot  before  the  cilia,  and  a  faint  row  of  brownish  spots  around 
the  base  of  the  cilia.  These  marks  on  the  upper  surface  show  through 
on  the  lower,  which  is  fuscous.  Hind  wings  with  a  faint  grayish  tinge. 
Abdomen  tinged  with  yellow.  Legs  brownish  on  their  anterior  sur- 
faces.   Alar  expansion  six  lines.    Kentucky,  May  11,  two  specimens. 

6.  teiocklella,  Cham. 

Of  this  species,  which  was  very  abundant  in  Colorado,  I  have  taken  a 
tingle  specimen  in  Kentucky.  The  Kentucky  specimen  is  a  trifle  larger 
than  those  from  Colorado.  In  the  Colorado  specimen,  there  are  three 
ocellated  spots  on  the  fore  wings,  one  of  which  shows  indications  of 
division.  In  the  Kentucky  specimen,  it  is  completely  divided  iuto  two 
spots.  In  the  former,  they  consist  of  a  black  dot  surrounded  by  a  reddish- 
ochreous  annulus;  in  the  latter,  the  annulus  is  gray.  These  spota  aro 
very  indistinct  without  the  use  of  a  lens. 


\ 
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G.  QUINQUECRISTATELLA,  ft.  «p. 

This  aperies  has  much  the  aspect  of  a  Laverna.  The  second  joiuts  of 
the  palpi  are  somewhat  incrassate  toward  their  apices,  bat  not  at  all 
brush-like,  and  the  third  joint  is  mnch  shorter  than  the  second.  The 
hind  wings  are  wider  than  the  fore  wings,  and  emarginate  beneath  the 
apex. 

Dark  brown ;  the  face  and  palpi  and  apical  part  of  fore  wings  dusted 
with  silvery-gray.  On  the  fore  wings,  at  abont  the  basal  one-third,  are 
two  raised  tufts,  one  above,  the  other  beneath,  the  fold ;  at  about  the 
middle  is  a  single  discal  tuft,  and  at  about  the  apical  one-third  are  two 
others;  cilia  grayish-fuscous,  dusted  sparsely  with  hoary;  hind  wings 
fuscous,  with  stramineous  cilia;  abdoineu  dark  brown;  anal  tnft  yel- 
lowish. Legs  and  tarsi  brown,  annulate  with  white  at  the  joints.  The 
scales  of  the  tufts  are  tipped  with  hoary,  and  the  tufts  nearest  to  the 
dorsal  margin  are  placed  a  little  behind  the  corresponding  tufts.  Alar 
expansion  eight  lines.  The  tuft  on  the  middle  of  the  disk  is  longer  than 
either  of  the  others,  and  appears  sometimes  as  if  there  were  two  small 
ones  confluent  instead  of  one  large  one. 

6.  palpilineella?,  Cham. 

The  species  was  described  from  Texan  specimens  in  the  Gin.  Qaar. 
Jour.  Sci.  ii.  252,  which,  appearing  brown  to  the  naked  eye,  show 
under  a  lens  distinctly  enough  a  white  fascia  before  the  cilia,  which 
sometimes  appears  to  be  interrupted  in  the  middle.  I  have  takeu  at 
the  light  in  Kentucky  six  specimens,  which  I  mark  with  the  f,  because, 
while  they  agree  in  all  other  respects  with  the  Texan  specimens,  three 
of  them  show  no  indication  of  the  fascia  with  or  without  a  lens;  while 
the  other  three,  in  place  of  the  fascia,  have  a  costal  and  opposite  dorsal 
spot,  visible  to  the  unaided  eye.  Unless  the  palpi  are  observed,  it  may 
be  mistaken  for  G.  palpianulella. 

G.  6-notella,  n.  *p. 

Head  and  palpi  white,  except  two  aunuli,  one  of  which  is  at  the  base 
and  the  other  before  the  apex  of  the  palpi.  Antennse,  thorax,  and  fore 
wings  blackish-brown ;  about  the  basal  one-fifth  of  the  wing-length  is 
an  oblique  white  costal  streak  crossing  the  fold;  farther  back,  about 
the  middle  of  the  costa,  is  a  shorter  one;  and  before  the  cilia  is  a  still 
shorter  one,  pointing  obliquely  forward.  These  three  streaks  are  all 
tipped  with  silvery  scales,  more  abundantly  on  the  first  two  than  on  the 
third.  On  the  dorsal  margiu,  respectively  nearly  opposite  or  a  little 
before  the  first  two  costal  streaks,  are  two  tufts  of  silvery  metallic 
scales;  apex  with  a  whitish  spot  and  sometimes  dusted  with  white. 
The  cilia  are  paler  and  more  grayish  than  the  wings.  Abdomen  yel- 
lowish-white, the  last  segment  stained  with  fuscous.  Legs  and  tarsi 
white,  banded  with  dark  brown.  Alar  expansion  half  an  inch.  Bosque 
Countj,  Texas. 
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;.  INTB&MXD1ELLA,  ft.  Sp. 

Intermediate  between  roseosuffusella  Olem.  and  rubensella  Cham., 
rith  one  or  other  of  which  it  has  been  heretofore  confounded.  The 
bird  joint  of  the  palpi  is  longer  and  more  acute  than  in  rubensella,  more 
ike  that  of  roseosuffusella;  but  the  fore  wings  are  much  less  roseate  than 
q  either  of  the  other  two  species,  frequently  showing  no  tinge  of  the 
weate  hue;  and,  indeed,  that  hue  when  most  distinct  in  it  is  but  barely 
arceptible. 

As  in  rubensella  (and  sometimes  in  roseosuffusella),  the  first  dark  band 
loes  not  cover  the  base  of  the  wiug.  The  second  band  is  like  that  of 
wosuffusellay  but  the  third  extends  across  the  wing,  the  dorsal  portion 
ttiog,  however,  paler  than  the  costal,  and  the  costo-apical  part  of  the 
ring  is  ochreo-fuscous.  In  other  respects,  it  resembles  roseosuffusella. 
[t  is,  however,  darker  and  more  grayish,  less  yellowish  than  that  species. 
Bosqae  County,  Texas. 

}.  LACTCFLOSELLA,  ft.  Sp. 

Palpi  simple;  creamy-white,  dusted  with  brown,  with  the  outer  stir- 
ice  of  the  second  joint  brown  except  at  its  tip.  Basal  joint  of  antennae 
pale  cream-color,  stalk  pale  yellow.  Thorax  and  fore  wings  pale  cream- 
»lor,  sparsely  dusted  with  brown,  with  a  small  brown  spot  touching  the 
Ud  above,  near  the  base  of  the  wing,  auother  a  little  farther  back,  and 
[«t  farther  back  near  the  middle  two  spots,  one  on  the  fold,  the  other 
A  the  disk;  sometimes  these  two  last  spots  are  confluent.  There  is  a 
tnuwverse  brown  streak  at  the  end  of  the  cell,  and  a  distinct  brown  line 
airing  around  the  base  of  the  apical  cilia;  tip  of  thorax  and  a  spot  on 
fteh  side  before  the  tip  brown.  Hind  wings  and  abdomen  above  white, 
tinged  with  silvery,  and  tuft  creamy-white ;  abdomeu  beneath  creamy, 
vith  a  brown  spot  on  each  side  of  each  segment.  Legs  creamy,  sparsely 
lasted  with  brown,  annulate  with  brown  at  the  articulation*,  and  with 
to  tibia  of  the  first  and  second  pair  brown.  Alar  expansion  half  an 
inch.    Bosque  County,  Texas. 

B.  FUSCOT JSNIAELLA,  ft.  sp. 

Palpi  simple.  Hind  wings  excised  beneath  tlie  tip.  Snowy-white.  An- 
ton©, apical  half  of  thorax,  base  of  fore  wings,  two  small  costal  spots, 
ted  an  apical  spot  brown;  the  second  costal  spot  is  larger  thau  the 
tot,  which  is  placed  about  the  middle  of  tiie  costa.  Abdomen  whitish, 
legs  brownish-yellow  on  their  anterior  surfaces.  Alar  expansion  four 
faes.   Bosque  Couuty,  Texas. 

6.1  NULTIHACULELLA,  ft.  sp. 

Bind  wings  not  emarginate  beneath  the  tip;  palpi  simple;  third  joint  about 
y/as  long  as  the  second. 

Head,  antennae,  palpi,  and  fore  legs  dark  fuscous,  the  palpi  tinged 
vith  oehreoas.    "Fore  wings  sordid  ochreoas,  covered  with  sma\\  tu&wro& 
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spots,  a  row  of  which  extends  entirely  around  the  margins  of  the  winj 
On  the  fold  the  spots  are  distinctly  confluent.  Intermediate  and  him 
legs  and  tarsi  and  anterior  tarsi  fuscous,  annulate  with  ochreons;  abdc 
men  fuscous  above,  whitish  beneath.  Some  specimens  are  more  ochreoa 
than  others.    Alar  expansion  half  an  iuch.    Bosque  County,  Texas. 

There  is  somethiug  about  the  species  which  suggests  a  resemblance  t 
Tinea  in  ornamentation  and  in  the  form  of  the  hind  wings. 

G.  CRESCENTIFASCIELLA,  Cham. 

The  cresceutic  fascia  is  always  indistinct,  and  frequently  not  discern 
ble,  and  sometimes  in  place  of  it  there  is  simply  a  small,  yellow,  costs 
and  opposite  dorsal  spot.  The  palpi  are  pale  gray,  brownish  on  tb 
outer  surface  of  the  basal  half  of  the  second  joint,  and  the  tip  of  th 
third  joint  is  brown.  In  some  specimens,  the  wings  are  sprinkled  wit 
small  blackish  atoms. 

6.  (Ergatis)  palliderosaoella,  n.  sp. 

Palpi  simple;  pale  grayish;  second  joint  with  thin  brownish  annul 
one  near  the  base,  one  near  the  tip,  and  one  on  the  middle;  third  joini 
with  base,  tip,  and  an  annulus  between  them  brownish-gray.  Heac 
thorax,  and  fore  wings  pale  grayish,  dusted  with  dark  gray,  and  vei 
faintly  tinted  with  roseate ;  base  of  the  costal  margin,  an  oblique  fasci 
behind  it,  and  a  little  farther  back,  but  still  before  the  middle,  an  obliqt 
costal  band,  extending  to  the  fold,  blackish-brown.  Behind  the  last  < 
these  streaks,  in  the  middle  of  the  wing,  is  a  short,  blackish  dash  so 
rounded  by  a  hoary  or  whitish  annulus.  Behind  the  middle  is  a  costs 
dark  gray  spot,  opposite  to  which  is  a  still  smaller  dorsal  one,  and  0] 
posite  to  the  space  between  them  is  another  blackish  dash,  the  portioi 
of  the  wing  above  and  below  which  are  but  little  dusted,  while  behin 
it  the  apical  part  of  the  wiug  is  more  densely  dusted  with  brownii 
scales ;  cilia  gray,  with  a  darker  basal  line.  Autenn®  annulate  with  pa 
gray  and  dark  brown ;  upper  surface  of  abdomen  and  anal  tuft  pa 
luteous ;  legs  brown  on  their  anterior  surfaces ;  tarsi  annulate  wil 
brown  and  pale  grayish-white.    Alar  expansion  Ave  lines. 

Many  specimens  show  no  trace  of  the  roseate  hue.  Bosque  Count 
Texas. 

G.  OBSCUROSUFFUSELLA,  n.  8p. 

Second  joint  of  the  palpi  brush-like;  hind  icings  scarcely  emarginate  I 
neath  the  apex. 

White.  Second  joint  of  palpi  brown  on  the  outer  surface  at  the  bai 
Anterior  wings  suffused  with  pale  fuscous  on  the  disk  and  apex,  withi 
indistinct  whiter  fascia  before  the  cilia,  slightly  angulated  posteriori 
Basal  half  of  each  segment  of  the  tergum  grayish ;  venter  and  anal  ti 
white ;  hind  legs  whitish ;  anterior  and  intermediate  legs  brownish 
anterior  surfaces;  their  tarsi  annulate  with  white.  Alar  expansion  h 
-  an  inch.    Bosque  County,  Texas. 
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3.  OCHREOCOSTELLA,  H.  sp. 

Palpi  long,  simple;  third  joint  larger  than  second,  acuminate.  Hind 
nags  faintly  emarginate  beneath  apex. 

Palpi  ochreous;  second  joint  suffused  with  fuscous  on  outer  surface. 
LntennsB  annulate  with  ochreous ;  inner  surface  of  hind  legs  ochreous. 
Extreme  costal  margin  ochreous.  Insect  otherwise  brownish-gray, 
microscopically  sprinkled  with  white  scales.  Alar  expansion  two-thirds 
>f  an  inch.    Bosqne  County,  Texas. 

}.  CANOPULVELLA,  n.  sp. 

Second  palpal  joint  brush-like.  Antennae  white,  dotted  above  with 
>rown.  First  and  second  pair  of  legs  brown  on  their  anterior  surfaces, 
heir  tarsi  annulate  with  white ;  base  of  extreme  costa  blackish.  Insect 
Hherwise  hoary  or  whitish,  dusted  with  bluish-gray,  the  dusting  becom- 
ng  more  dense  toward  the  apex  of  the  fore  wings,  with  five  or  six  rather 
ndistinct  grayish  spots  around  the  base  of  the  cilia.  Alar  expansion  a 
ittle  over  one-fourth  of  an  inch.    Bosque  County,  Texas. 

Ghf  OLLIALINEELLA,  Cham. 

The  statement  in  the  description  of  this  species,  that  it  is  only  micro- 
Kopically  distinguishable  from  0.  solaniiella9  is  too  broad,  though  the 
resemblance  is  ifery  close.    The  palpi  of  this  species  resemble  those  of 
Clcodora,  though  the  brush  of  the  second  joint  of  the  palpi  is  smaller 
than  in  that  genus.    I  have  not  examined  the  neuration,  but  I  am  in- 
clined to  transfer  the  species  to  Cleodora.    The  ornamentation  is  much 
like  that  of  C.  pallidistrigella  Cham,  and  C.  pallidella  Cham,  though  the 
white  streak  on  the  fold  and  that  on  the  disk  which  characterize  those 
species  are  wanting  in  this,  and  in  their  place,  or  rather  in  place  of  their  con- 
tuned  black  streaks,  there  are  in  this  species  one  or  two  small  brown  spots. 
It  has  the  oblique  costal  and  dorsal  white  streaks  before  the  cilia  as  in 
those  species,  and  behind  them  the  short,  white,  costal  streaks,  but  not 
the  dorsal  ones,  and  there  is  only  one  brown,  hinder  marginal  line  instead 
of  three,  and  that  one  is  indistinct. 

CLEODORA. 
G.  pallidella,  Cham. 

This  species  was  described  from  twospecimens,  Ou  the  receipt  of  a  larger 
collection  I  find  a  greater  amount  of  variation  than  I  had  looked  for.  The 
ground-color  of  the  wings  varies  from  ochreousyellow  to  white, suffused 
with  pale  ochreous-fuscous.  The  palpi  also  vary  in  a  similar  manner, 
the  outer  surface  being  jisuclly  pale  ochreous,  dusted  with  fuscous.  By 
I  slip  of  the  pen  in  the  description  I  have  stated  that  the  brown  spot  is 
oo  top  of  the  third  joint ;  it  should  read  second  joint.  The  antennae  are 
faseoas,  and  the  head  and  thorax  are  paler,  more  whitish  than  the  fore 
tings;  there  is  a  white  streak  along  the  fold  containing  a  blackish  spot, 
and  parallel  to  it  is  a  discal,  basal,  white  streak  containing  a  black  line 
or  dash.    The  color  of  the  wings  deepens  toward  the  apex,  and  just 
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before  the  cilia  are  the  long,  oblique,  costal  and  opposite  dorsal 
streaks  mentioned  in  the  description,  and  behind  these  are  three  short* 
white,  costal  and  four  dorsal  streaks,  the  latter  produced  into  theeffi^ 
which  arc  white,  with  three  distinct,  dark  brown,  hinder  marginal  lim%; 
placed  respectively  at  their  base,  middle;  and  apex;  the  legs  are  whitkfc^ 
stained  with  fuscous  on  their  anterior  surfaces;  and  the  alar 
ranges  from  six  to  seven  lines. 

C.  PALLIDISTRIGELLA,  Cham. 

This  species  is  a  little  smaller  than  the  preceding,  ranging  from  five 
to  six  lines  in  alar  expansion.  The  color  of  the  head  and  appendages  and 
the  thorax  resemble  those  of  the  preceding  species,  and  it  is  folly  u 
variable.  The  tegulce  and  extreme  base  of  the  wings  are  white,  the' 
wings  otherwise  being  much  darker  than  in  any  of  the  specimens  of 
preceding  species.  They  vary  from  orange-yellow  to  a  dark  yellow 
fused  with  fuscous.  The  streak  along  the  fold  and  the  one  above  sat ! 
parallel  to  it  are  indistinct,  and  their  contained  blackish  spots  U0 
smaller,  while  the  costal  margin  from  the  middle  to  the  cilia  is  white;  thtfl 
costal  oblique  streak  is  much  less  oblique  than  in  the  preceding  species^ 
aud  there  are  no  costal  spots  behind  it;  on  the  other  band,  the  doraeiP 
oblique  streak  is  more  oblique,  passing  along  the  base. of  the  cilia, into,, 
which  it  sends  three  white  streaks.  The  differences  above  indicated  by 
the  italics  iuduce  me  to  consider  the  species  distinct. 

ANARSIA. 

A.  TRIMACULELLA,  Cham. 

I  have  takeu  this  species  also  in  Kentucky.  It  was  described  from 
Texas. 

DASYCEEA. 

D.  NONSTRIGELLA,  91.  sp. 

This  species  differs  from  D.  newmanella  Clem.,  and  from  the  two 
European  species,  not  only  by  the  absence  of  yellow  marks  on  the 
wings,  but  still  more  by  having  the  basal  three-fourths  of  the  antenna 
densely  clothed  with  scales ;  whereas  in  those  species  only  a  small  por- 
tion is  so  clothed,  and  in  this  species  the  other  fourth  is  also  scaled, 
though  not  densely,  and  the  scaling  grows  less  and  less  toward  the 
apex.  It  is  described  from  a  single  9  taken  resting  on  a  leaf  in  the 
woods,  June  30th. 

Palpi  yellow ;  under  surface  of  third  joint  brownish.  Face  yellow, 
passing  on  the  vertex  into  metallic  yellowish-purple,  if  I  may  so  describe 
an  indescribable  hue.  Thorax  and  upper  surface  of  fore  wings  rich 
brownish-purple ;  hind  wings,  abdomen,  and  under  surface  of  fore 
wings  purplish-brown  (duller,  more  brownish,  and  less  purple  than  the 
upper  surface  of  fore  wings);  hind  legs  purple-brown,  suffused  with  yel- 
lowish (other  two  pair  rubbed  in  pinning).  Alar  expansion  6$  lines. 
Kentucky. 
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BDTALIS. 

TEIYINCTELLA,  Zell. 

I  have  bred  great  numbers  of  B.  matutella  Clem.  It  varies  greatly 
»m  specimens  indistinguishable  from  B.  immaculatella  Cbam.  to  forms 
hieh  I  have  described  as  B.  dorsipallidella  and  B.  brevistriga,  and 
me  specimens  approach  very  nearly  B.  trivinctella  Zell.  I  am  much 
dined  to  consider  them  all  as  varieties  of  one  species.  I  have 
tteived  B.  trivinctella  from  Bosque  County,  Texas. 

COLEOPHOBA. 

Palpi  and  antennae  simple.  Inner  surface  of  the  palpi  whitish ;  antennae 
tfth  alternate  annulations  of  brownish-ochreous  and  white ;  abdomen 
Inwn  above,  a  little  paler  beneath ;  hind  wings  fuscous.  Outer  surface 
M  palpi,  head,  thorax,  and  fore  wings  rather  dark  ochreous,  with  two 
irtite  lines  on  the  fore  wings  obscured  by  dark  brown  dusting.  One  of 
one  lines  is  on  the  fold ;  the  other  extends  from  the  middle  to  the  end 
git  the  disk.  There  is  also  a  little  brown  dusting  along  the  dorsal  mar- 
'0l  Cilia  of  both  pairs  of  wings  grayish-ochreous.  Alar  expansion 
lines.     Texas,  from  Belfrage. 


: "ft  Cnf^RELLA,  n.  sp. 

Dark  gray.  Palpi  and  antennae  simple.  Face  and  under  surface  a 
little  paler  than  upper  surface.  Alar  expansion  5 J  lines.  Kentucky, 
July. 

C.  ITULTIPULVELIiA,  ».  Sp. 

Palpi  rather  short,  simple.  Stalk  of  antennae  simple;  basal  joint 
tufted,  white.  Vertex  and  outer  surface  of  palpi  stained  with  browuish- 
ochreous,  and  the  antennae  annulate  with  that  color.  Fore  wings 
densely  dusted  with  dark  gray,  so  as  to  obscure  the  whitish  ground- 
color;  the  dusting  less  dense  beneath  the  fold,  more  dense  toward  the 
ipex.  Hind  wings  and  upper  surface  of  abdomen  dark  ochreous  gray; 
uder  surface  of  the  abdomen  white,  dusted  more  sparsely  with  gray. 
Legs  marked  with  dark  ochreous-gray  on  their  anterior  surface.  Alar 
txpansion  half  an  inch.    At  light  in  July.    Kentucky. 

C  ALBAC08TELLA,  Cham. 

By  some  inadvertence,  I  have  omitted  in  the  description  of  this  spe- 
cies to  state  the  greuud-color  of  the  fore  wings.    It  may  be  called 
oebreo-fuscous  or  fusco  ochreous,  with  the  base  of  the  dorsal  margin 
;  ttd  the  entire  costal  margin  pale  ochreous  or  whitish.    Under  the  lens, 
l  Tery  fine,  narrow,  whitish  lines  are  seen  marking  the  course  of  the  veius. 
The  outer  surface  of  the  palpi  is  fuscous. 

0.  PU8C08TR1GEIXA,  ft.  sp. 

Palpi  and  antennas  simple.    Sordid  ochreous.    Second  and  third  p&\\ra\ 
joints  each  with  a  brown  streak  on  their  outer  surface.    On  tiie  tot* 
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wings,  the  fold  is  marked  by  a  narrow  black  line,  and  beneath  and 
nearly  parallel  to  it  is  a  pale  ochreoas  line.    The  base  of  the  dorsal  mar 
gin  is  palo  ochreoas,  and  it  is  microscopically  streaked  with  white  aoaki 
beneath  the  fold  toward  the  cilia.    Above  the  fold,  the  wing  is  some- 
what streaked  with  fuscous.    One  of  these  streaks  is  short  and  narrow 
and  near  the  apex ;  another,  longer  one,  begins  about  the  middle  of  the  \ 
disk  and  goes  to  the  apex.    Nearer  to  the  margin  is  another,  which  I 
begins  indistinctly  near  the  base,  but  becomes  wider  and  more  distinct  I 
toward  the  apex;  and  another,  still  wider  and  more  distinct,  begins 
near  the  base,  within  the  costal  margin,  and  passes  back  to  the  cilia, 
being,  however,  interrupted  beyond  the  middle  by  two  narrow  short 
ochreous  streaks,  which  mark  the  position  of  two  subcostal  veinleti 
The  base  of  the  costal  margin  is  ochreoas,  and  between  the  streaks  the' 
wing  is  ochreous.    Legs  and  tarsi  fuscous  on  their  anterior,  ochreoas  <m: 
their  posterior  surfaces.    Alar  expansion  nearly  half  an  inch.    Bosque 
County,  Texas. 

G.  BIMINIMMAOULELLA,  91.  Sp. 

Antenncc  and  palpi  simple.  White,  dusted,  or,  perhaps  more  correctly, 
suffused  on  the  thorax  aud  fore  wings  with  pale  fuscous.  There  ii  • 
small  blackish  spot  on  the  fold  at  about  the  middle  of  the  wingJengthj 
and  another  at  the  apex  of  the  fore  wings.  Alar  expansion  nearly  half 
an  inch.    Bosque  County,  Texas. 

C.  QUADBILINEELLA,  ft.  sp. 

Sordid  white,  or  white  very  faintly  stained  with  ochreoas.  The  mark- 
ings are  very  indistinct.  There  are  three  pale  ochreoas  lines,  one  within 
the  costa,  one  on  or  just  beneath  the  fold,  and  one  along  the  disk,  be- 
coming fuscate  about  the  basal  third  of  the  wiug  length,  one  of  the 
branches  going  to  the  costal  and  the  other  to  the  dorsal  margin,  near 
the  apex.  Anterior  surface  of  the  legs  and  under  surface  of  abdomen 
very  pale  fuscous.  Alar  expansion  not  quite  four  lined.  Kentucky,  in 
June.  It  requires  care  to  distinguish  the  lines  on  the  wings  even  iu  the 
most  perfect  specimens. 

The  larval  case  is  two  lines  long,  and  bears  some  resemblance  in  form 
to  that  of  C.  solitariella  as  figured  in  Nat.  His.  Tin.  iv.,  but  is  still 
more  like  that  of  alcyonipenella  in  Nat.  His.  Tin.  v.,  having  a  clear  shin- 
ing shield  covering  its  upper  anterior  portion.  Food-plant  unknown. 
Kentucky. 

C.  OOHBELLA,  tl.  sp. 

Basal  joint  of  antennw  enlarged;  second  joint  of  palpi  tcith  a  minute 
tuft  Fore  wings  dark  ochreoas,  sometimes  a  little  fuscous  toward  the 
tip;  head,  palpi,  and  thorax  paler ;  hind  wings  what  I  should  call  leaden- 
ochreous ;  cilia  of  both  pairs  ochreoas,  and  a  little  paler  than  the  fore 
wings.    Antennra  with  alternate  annulatious  of  white  and  ochreoas- 
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rown.  Abdomen  of  a  dark  leaden  or  slaty  hue  above,  whitish  beneath, 
ith  the  toft  yellowish- white ;  legs  brownish-ochreous  on  their  anterior 
orfoce,  whitish-ochreous  behind.  Alar  expansion  over  five  lines.  Ken- 
acky,  in  Jane.    Larva  unknown. 

COSMQPTERYX. 

C  4-LINKKT.T.A,  ft.  $p. 

This  species  departs  so  far  from  the  usual  type  of  structure,  as  well 

*  ornamentation,  that  I  hesitate  a  little  about  locating  it  in  this  genus. 
The  fore  wing  is  rather  more  caudate  than  it  is  figured  for  C.  drurella  in 
bft.  Brit,  iii.,  or  for  0.  gemmiferella  by  Dr.  Clemens.  The  cell  is  acutely 
dosed,  and  toward  its  end  the  subcostal  and  median  veins  each  give  off 
three  branches;  while  the  apical  vein,  after  giving  off  two  branches  to 
fte  dorsal  margin,  and  then  one  to  the  costal  margin,  continues  through 
the  long  cauda  to  its  apex. 

The  face,  antennae,  and  palpi  are  white,  and  also  the  head,  which  has 

•  feint  purplish  tinge,  and  the  antennae  and  palpi  are  marked  with  lon- 
gitudinal black  lines.  (These  organs  are  slightly  injured  in  the  two 
specimens  before  me.)  The  legs  also  are  white,  the  first  two  pair  marked 
with  black  on  their  anterior  surfaces;  the  hind  legs  only  on  the  tibia. 
Ytrtex,  thorax 9  and  basal  half  of  fore  wings  dark  fuscous,  with  three  white 
hues  on  the  vertex  (one  on  each  eye  and  one  on  top) ;  the  wiugs  with 
four  white  lines  (one  dorso-basal,  oue  costo-basal,  the  other  two  on  the 
disk,  neither  of  them  reaching  the  base,  and  the  one  nearest  the  costal 
nargin  being  the  longest);  the  costo-basal  streak  departs  a  little  from 
the  margin ;  all  four  streaks  end  abruptly  with  the  basal  browu  part,  and 
beyond  it  the  wing  is  yellow — almost  golden-yellow — with  an  oblique 
white  line  along  the  base  of  the  costal  cilia,  and  three  smooth  tufts  of 
brilliant  metallic  scales,  one  of  which  is  near  the  costa,  another  ou  the 
disk  a  little  farther  back,  and  the  third  is  before  the  dorsal  cilia.  Alar 
apansion  four  lines.    Bosque  County,  Texas. 

ERIPHIA. 

E.1  ALBALINEELLA,  71.  *p. 

Hating  but  a  single  specimen,  I  have  not  examined  the  neuration, 
hot  it  is  otherwise  so  near  E.  concolorella  Cham,  iu  structure  that  I 
place  it  provisionally  in  this  genns.  Head  and  palpi  blackish-brown, 
▼ith  a  white  line  along  the  under  surface  of  the  palpi;  antennae 
white;  thorax  and  fore  wings  blackish-brown,  with  a  basal  white  streak 
od  the  wings  extending  the  length  of  the  fold;  another  white  streak 
leaves  the  costal  margin  near  the  base,  and  passes  obliquely  backward 
almost  to  the  fold,  and  thence  on,  nearly  parallel  with  the  fold,  to  the 
end  of  the  cell,  where  it  almost  meets  the  apex  of  another  shorter  oblique 
costal  streak  (or  rather  an  indication  of  one)  before  the  costal  cilia;  cilia 
white,  with  a  dark  brown,  hinder  marginal  line;  hind  wings  and  their 
cilia  and  the  abdomen  purplish-fuscous;  anal  tuft  whitish ;  legs  white. 
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marked  with  dark  brown  on  their  anterior  surfaces.    Alar  expansiontom 
lines.    Bosque  County,  Texas. 

E.  f  NIGRILINEELLA,  n.  Sp. 

Of  this  also  I  have  but  a  single  specimen,  and  place  it  provisionally 
in  this  genus.  The  hind  wings  are  a  little  wider  than  in  the  preceding 
species.  Head  and  palpi  white,  except  that  the  second  and  third  joint! 
of  the  palpi  have  each  two  small  black  dots  on  the  outer  surface;  an- 
tennae white.  Thorax  and  fore  wings  white,  with  a  short,  blackish-brown, 
basal  streak,  which  diverges  from  the  costa,  and  nearly  reaches  the  fold, 
aud  then  passes  backward,  nearly  parallel  with  the  fold,  nearly  to  the 
end  of  the  cell  and  at  a  point  nearly  opposite  to  tbd  beginning  of  another 
costal  black  streak  placed  just  before  the  cilia,  and  which  passes  back- 
ward to  the  apex.  The  ornamentation  of  the  fore  wings  is  almost  the 
reverse  of  the  preceding  species — white  when  that  is  black,  black  when 
that  is  white.  Legs  white,  marked  on  their  anterior  surfaces  with 
brown.    Alar  expansion  three  lines.    Bosque  County!  Texas. 

ELACHISTA. 

E.  TEXANELLA,  H.  Sp. 

Son  lid  pale  yellowish-white,  immaculate,  or  with  faint  fuscous  micro- 
scopic dustings.  Alar  expansion  nearly  one-third  of  an  inch.  E.  patvipid- 
vella  Cham,  has  wider  wings,  is  more  creamy- white,  aud  is  distinctly  dusted 
with  brownish  ochreous,  and  has  the  outer  surface  of  the  palpi  brownish. 
In  texanella,  the  neu ration  of  the  hind  wings  approaches  that  of  Cos- 
mopteryx;  the  subcostal  vein  passes  straight  through  to  the  apical 
part  of  the  wing,  where  it  is  deflected  to  the  dorsal  margin;  it  has  no 
branches;  the  cell  is  unclosed;  the  median  is  furcate  on  the  dorsal  mar- 
gin about  the  middle,  and  there  are  two  independent  discal  branches, 
which  are  indistinctly  continued  through  the  cell.  Submedian  and  in- 
ternal distinct.    Bosque  County,  Texas. 

E.  STAINTONELLA,  II.  Sp. 

White;  the  basal  third  of  the  costal  margin  of  the  primaries  pal* 
ochreous,  dusted  with  fuscous;  apical  half  of  primaries  pale  ochreous, 
dusted  with  fuscous,  with  a  narrow  white  fascia  before  the  apex  posteri- 
orly angulated,  or  perhaps  the  wings  are  as  well  described  as  white 
with  the  apex,  a  wide  irregular  band  just  behind  the  middle  (widest  on 
the  costa),  and  the  basal  third  of  the  costal  margin  pale  ochreous  dusted 
with  brownish ;  the  cilia  also  are  somewhat  dusted.  Hind  wings  pale 
fuscous,  with  pale  ochreous  or  grayish-ochreous  cilia.  Alar  expansion 
three  lines.    Texas. 

Fore  icings. — The  subcostal  vein  goes  to  the  apex,  emitting  three 
branches  before  the  eud  of  the  cell,  and  becoming  furcate  before  the 
apex;  the  median  emits  three  branches  before  the  end  of  the  cell;  and 
the  fold  is  thickened.  In  the  bind  wings,  the  subcostal  aud  median  an 
each  simply  furcate. 
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TISGHEBIA. 
'.  quercivorella,  Cham.  Oin.  Quar.  Jour.  Sci.  ii.  109. 

f  T.  qMcrcUella,  Frey,  nee  7.  quercitella,  Clem. 

I  have  not  seen  the  specimens  from  which  Frey  described  his  species 
or  the  single  imperfect  one  from  which  Clemens  prepared  his  descrip- 
od.    Frey  thought  his  specimens  belonged  to  Olemens's  species ;  but 
ley's  description  applies  sufficiently  well  to  the  four  4  and  two  9  before 
le,  and  which  I  cannot  reconcile  with  Clemens's  account  of  his  species. 
n  quercivorella,  the  face,  palpi,  and  antennte  are  very  pale  lemon-yellow, 
lie  vertex  being  darker — as  dark  as  the  fore  wings.    Clemens  says  of 
wtrcitella,  "antennse,  head,  labial  palpi,  dark  orange-yellow".    In  quer- 
ivorcllaj  the  thorax  and  fore  wings  are  lemon-yellow,  with  the  costal 
nargin  more  reddish,  and  becoming  more  so  toward  the  apex,  which  is 
nidish-orauge  and  somewhat  dusted  with  darker  scales.    Clemens  says 
dqucrcitella,  "fore  wings  orange-yellow ;  apical  portion  reddish-brown, 
dusted  with  dark  brown",  and  does  not  mention  the  reddish -orange  hue 
of  the  costal  margin.    In  quercivorella  (both  sexes),  the  dorso  apical 
cilia  are  paler  than  those  of  the  apex,  which,  like  those  of  the  hind 
wings,  and  the  entire  hind  wiugs  themselves,  except  a  fuscous  patch  at 
the  base,  are  pale  silvery-yellow ;  this  fuscous  patch  and  a  similar  one 
to  the  under  side  of  the  fore  wings  are  peculiar  to  the  male.    In  querci- 
Ufa,  Clemens  says  the  hind  wings  are  "  pale  yellowish,  becoming  reddish- 
brown  toward  the  apex,  and  the  apical  cilia  dark  brownish".    This  does 
lot  apply  to  quercivorella  at  all.    I  have  quoted  the  whole  of  Dr.  Clem- 
ents brief  description. 

In  quercivorella,  the  under  side  of  the  wings  is  paler  than  the  upper, 
tod  does  not  become  darker  toward  the  apex,  but  has  the  costal  mar- 
gin stained  with  fuscous  on  the  fore  wings.  The  thorax,  abdomen,  and 
legs  are  pale  yellow,  as  also  is  the  anal  tuft ;  the  front  surface  of  the 
legs  and  the  under  side  of  the  abdomen  dusted  with  fuscous.  Alar  ex- 
junto*  scant  three-eighths  of  an  inch.    Kentucky  and  Texas. 

1.  pbuinosbella,  Cham. 

I  have  received  slightly  injured  specimens  from  Texas  which  I  refer 
to  this  species,  which  is  heretofore  recorded  only  from  Kentucky.    . 

I.  LATIPENKLLA,  *•  8p. 

A  single  specimen  (4)  received  from  Texas  is  pale  yellow  orluteus, 

booming  more  orange  toward  the  tip  of  the  fore  wings;  the  hind  wings 

m  paler  than  the  fore  wings  and  thorax,  being,  in  fact,  nearly  white. 

Ihere  is  a  small  fuscous  patch  on  the  under  side  of  the  fore  wings;  noue 

oo  the  bind  wings.    It  is  a  little  paler  in  color  than  T.  quercivorella 

Cham.,  which  it  resembles  in  many  respects,  especially  in  size.    But 

the  striking  peculiarity  about  it,  that  which  gives  it  its  distinctive 

character,  is  the  extraordinary  width  and  form  of  the  hind  wings. 

These,  instead  of  being  linear-lanceolate,  and  sharply  pointed  at  the 

Boll.  iv.  No.  1—7 
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apex,  as  is  usual,  are  fully  as  wide  as  the  fore  wings,  and  approach  thai ; 
in  shape.  The  costal  and  dorsal  margins  are  almost  equally  arched) 
each  rounds  off  toward  the  apex  almost  equally  at  about  the  apml 
third  of  the  wing,  and  the  apex  is  rather  obtuse.  They  are  very  to- 
like  auy  thing  else  J  have  met  with  in  the  gen  as;  and  if  the  specter 
had  beeu  previously  described,  I  think  they  could  not  have  been  over- 
looked. The  specimen  was  not  pinned  when  I  received  it,  and  thereto 
I  caunot  suspect  that  it  was  a  manufactured  species.  It  belongs  H 
doubt  to  the  Oak-feeding  group. 

Possibly  it  may  be  T.  zellericlla  Clem.,  which  I  have  not  seen.  Dr. 
Clemens  says,  "Hind  wiugs  bluish-gray,  tinted  with  yellow  externalljr 
toward  the  tip."  u  Bluish-gray"  would  hardly  describe  the  color  if 
the  hiud  wings,  which  are  of  a  very  pale  whitish-yellow;  but  this  II 
the  only  Tischeria  that  I  have  seen  which  has  the  "  hiud  wings  tintet 
with  yellow"  along  the  costal  margin  "  toward  the  tip".  Bat  if  it  it 
that  species,  it  is  strange  that  Dr.  Clemens  has  not  directed  attentat 
to  the  extraordinary  width  of  the  hind  wings  and  their  comparative^ 
rounded  apex. 

As  above  stated,  I  have  but  a  single  £  and  no  9  •  Dr.  Olemeuh 
description  of  the  <?  applies  well  enough,  except  in  the  particulars  j 
stated;  but  he  describes  the  supposed  9  of  zelltriella  as  something qu! 
different,  and  he  bred  zelleriella  from  mines  on  the  upper  surface  of 
leaves.  I  have  another  species  which  I  have  labelled  zelleriella  t,9tik. 
which  1  have  bred  frequently  from  mines  on  the  npper  surface  of  OJfc 
leaves.  This  species  agrees  with  Dr.  Clemens'*  account  of  zeUerielU, 
except  that  the  hiud  wings  are  not  tinted  with  yellow,  as  above  de- 
scribed iu  the  <?,  and  the  hind  wings  of  the  £,  if  they  can  be  callet 
bluish-gray,  are  very  pale.  The  9  agrees  better  with  Olemena's  descrip- 
tion of  zelleriella  9  • 

In  this  species,  the  abdomen  is  fuscous,  the  anal  tuft  yellow;  there  fc 
no  fuscous  spot  on  the  under  surface  of  either  pair  of  wings  in  eithst 
sex;  the  legs,  palpi  and  face,  and  antennae  are  very  pale  lemon  (k 
whitish-yellow.  In  the  9, the  fore  wings  are  deep  saffron  or  almai 
reddish-yellow,  becoming  deeper  and  more  purple  toward  the  apcxi 
with  the  dorsal  cilia  paler;  bind  wings  and  cilia  leaden-gray.  The  t 
differs  by  being  much  paler  yellow  on  the  fore  wings,  and  the  hind  wiogl 
are  also  paler  and  wider;  though  not  nearly  so  wide,  and  taperiugmuoh 
more  gradually  to  the  acute  apex,  than  in  latipenella,  with  which  itothev- 
wise  agrees,  except  that  it  lacks  the  yellow  tint  along  the  apical  pari 
of  the  costa.  It  also  differs  from  the  £  by  having  the  abdomen  yellow 
instead  of  fuscous.  The  mine  also  seems  to  differ  from  that  of  zeUerieUL 
being  whitish,  elongate,  rather  narrow,  and  the  cuticle  contracted,  ant 
it  is  placed  indifferently  at  any  part  of  the  upper  surface,  whereas  DA 
Clemens  states  that  the  mine  of  zelleriella  is  at  first  a  white  blotch,  tat 
subsequently  becomes  brown,  and  the  margin  of  the  leaf  is  curled. 

I  have  known  this  species  for  years,  but  hesitated  to  describe  it  si 
new,  lest  it  might  prove  to  be  zelleriella.    I  am,  however,  pretty  well 
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©ovinced  that  it  is  new,  and  suggest  for  it  the  name  T.  clemensella.  It 
•  the  same  species  referred  to  by  me  as  T.zelleriellat  in  Cm.  Quar. 
lour.  Sci.  ii.  110  (April,  1875).  So  far  as  I  have  been  able  to  learn, 
tkere  is  no  authentic  specimen  of  zellerieUa  now  extant,  and  we  must 
content  ourselves  with  Dr.  Clemens's  brief  description. 

Messrs.  Frey  and  Boll  describe  a  species  as  zellerieUa  Clein.,  suggest- 
iog  the  name  complanoides  for  it  if  it  should  prove  distinct  from  zelle* 
rieUd.  It  is  impossible  to  say  whether  complanoides  =  zellerieUa  or  not ; 
ht  complanoides  has  "the  antennae,  head,  aud  breast  vivid  egg-yellow, 
if  the  same  color  as  in  the  European  species  (complanella),  and  the  fore 
wings  of  the  same  color".  Iu  clemensella,  the  face,  palpi,  breast,  and 
legs  are  paler  than  the  fore  wings,  even  in  the  <?,  and  very  much  so  in 
the  5;  and,  as  I  understand  the  description  of  complanoides,  the  base 
Of  the  hind  wings  is  darkened,  which  is  not  the  case  with  this  species. 
I  do  not  recognize  any  species  that  I  have  seen  iu  Dr.  Clemens's  account 
tizctierieUOj  nor  in  that  of  complanoides  by  Frey  and  Boll. 

T.  <£5IA,  Frey  A  Boll. 

In  a  paper  in  the  Gin.  Quar.  Jour.  Sci.  i.,  I  denied  the  distinctness 
Of  this  species,  which  mines  the  leaves  of  Rubus  villosus,  from  T.  mali- 
ftliella  Clem.,  which  mines  Apple  leaves.  The  species  had  been  long 
known  to  me  before  it  was  described  by  Frey  and  Boll  as  T.  cenia}  and 
its  referred  to  by  me  (loc.  cit.  iii.  208)  as  identical  with  malifoliella.  I  am 
not  now  so  certain  that  it  is  identical,  and  probably  the  greater  num- 
ber of  entomologists  would  concur  with  Frey  and  Boll  in  regarding  it  as 
I  new  species,  or  a  pbytophagic  species  or  variety;  and  yet  the  only 
constant  or  material  difference  that  I  have  observed  is  that  T.  ccnia  is 
of  a  richer  brouzed-browu,  while  malifoliella  is  of  a  duller  dead  brown. 
I  have  received  from  Mr.  Beifrage,  from  Texas,  a  single  specimen  iu 
food  condition,  and  now  in  the  museum  at  Cambridge,  labelled  T.  ceniaf, 
the  food-plant  of  which  is  unknown,  aud  which  seems  to  me  to  bear 
about  the  same  relation  to  the  Blackberry  species  that  the  latter  does 
to  the  species  from  the  Apple;  that  is,  it  is  of  a  brighter,  more  brassy 
lube  than  T.  tenia  from  the  Blackberry.  It  is  a  little  smaller  than  T. 
«*a  and  T.  malifoliella,  which  are  of  nearly  the  same  size,  aud  the  face 
and  palpi  are  of  a  different  hue.  It  will  probably  prove  to  be  a  new 
fecies.    They  may  all  be  regarded  as  "phytophagic  species". 

T.  pulvexla,  n.  sp. 

Antennae  pale  ochreous;  vertex  whitish,  stained  with  ochreous;  face 
and  palpi  white;  thorax  and  fore  wings  white,  suffused  with  pale  ochre- 
ma, and  densely  dusted  with  ocbreousfuscous,  paler  and  less  dusted 
beneath  the  fold ;  hind  wings  and  cilia  pale  lead-color ;  under  surface  of 
fcre  wings  ochreo-fuscous,  that  of  the  bind  wings  whitish ;  both  wings 
vide  for  this  genus.  Abdomen  whitish,  dusted  with  fuscous;  anal  tuft 
jellowish -silvery;  legs  yellowish-white.  Alar  expansion  four  lines. 
Idas. 
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LITHOCOLLETIS. 

L.  NECOPINUSELLA,  fl.  Sp.  f 

The  nearest  American  congeners  of  this  species  are  L.  cratcegella 
and  L.  hageni  Frey.  The  latter  I  know  only  through  Professor  ] 
description.  Possibly  the  insect  before  me  may  be  that  species,  tl 
I  am  unable  to  detect  any  trace  of  saffron-yellow  in  the  grouod-cc 
the  fore  wings,  which  are  dark  golden-brown ;  the  third  dorsal 
which  seems  to  be  distinct  in  hageni,  is  here  only  indicated  by  its 
margin,  there  being  no  white  scales ;  and  the  two  last  costal  strea 
not  cross  the  entire  wing  as  they  do  in  hageni,  if  I  understand 
fessor  Frey's  description  of  that  species. 

It  cannot  be  mistaken  for  cratcegella  Clem.,  because  the  thora: 
basal  portion  of  the  fore  wing  (except  the  costal  margin)  are  white 
while  in  cratcegella  they  are  golden-brown  (marked,  however,  by  m 
and  dorsal  basal  white  streaks,  which  are  frequently  continued 
the  thorax) ;  the  face  and  palpi  are  here  pure  white,  and  the  uppe 
of  the  antenna)  is  darker  fuscous  than  in  cratcegella.  (Dr.  Clemen 
8cription  of  cratcegella  is  not  very  accurate.  He  says,  "Anteunae 
and  front  dark  silvery  gray."  I  should  call  the  face  and  under  s 
the  antennae  silvery-white,  while  the  tuft  is  rather  a  brownish  tl 
silvery  gray.  He  makes  no  mention  whatever  of  the  white  streak ' 
extends  along  the  base  of  the  dorsal  margin  as  far  as  tjjie  basal  f 
of  the  wing-length,  nor  of  the  apical  black  spot;  and  what  he  de» 
as  "the  streak  of  black  scales  in  the  middle  of  the  wing  at  the  ape 
tended  backward  between  the  streaks  as  far  as  the  Beoond  dorsa 
costal  streaks",  is  only  the  extended  dark  margins  of  the  costa 
dorsal  streaks,  and  frequently  extend  back  to  the  apical  spot.) 

This  species  is  also  larger  than  cratcegella,  having  an  alar  cjcpans 
over  four  lines,  whilst  cratcegella  varies  from  scarcely  three  to  some 
over  three  and  three-fourths;  the  third  dorsal  streak  in  cratcegella,  tl 
small,  is  distinct,  while  in  this  species  it  is  only  indicated  by  its 
margiu :  in  this  species,  too,  the  dark  margins  of  the  first  costal  8 
are  produced  to  the  base  of  the  wing,  the  anterior  dark  margin  se| 
ing  the  narrow  goldeu-brown  basal  portion  from  the  wide  whit* 
tion,  and  the  posterior  dark  margiu  extending  along  the  extreme  < 
The  second  costal  streak  is  a  little  more  oblique  in  this  species  th 
cratwgella,  while  the  fourth  is  perpendicular  to  the  margin  hen 
points  obliquely  forward  in  cratcegella.  In  this  species,  too,  then 
brown  ciliary  apical  streak  extending  ont  from  the  apical  spot- 
thing  like  the  hook  in  some  species  of  Oracilaria — and  this  is  the 
American  Lithocolletis  thus  far  seen  by  me  which  possesses  this  pe 
mark  ;  the  dorsal  cilia  are  also  tipped  with  brown ;  all  the  dark  ma] 
the  wings  shine  with  a  peculiar  bluish-black  lustre.  But  in  all 
respects  the  fore  wings  seem  to  be  marked  exactly  as  in  cratcegella. 
is,  the  ground-color  is  brownish-golden,  and  the  position  and  numl 
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lie  marginal  streaks  are  the  same — three  dorsal  and  .four  costal,  the  third 
orsal  minute,  the  second  large,  and  the  first  very  targe,  and  the  first 
Mtal  very  oblique.  In  this  species,  however,  these*  marginal  streaks 
re  dark-margined  on  both  sides,  while  in  cratcegella  it  is  only  the  first 
istal  and  first  and  second  dorsal  that  are  so  margined,  th^  others  only 
trk- margined  before.  Apical  spot  circular,  and  hinder  marginal  line, 
I  in  cratcegella^  at  the  base  of  the  cilia. 

The  hind  wings  and  cilia  dark  lead-brown— darker  than  in  cratcegella. 
.bdoaien  fuscous,  a  little  paler  beneath,  and  tuft  yellow.  Lfgs  and 
irsi  white,  marked  on  the  anterior  surfaces  with  brown.  Kentucky, 
irly  iu  May. 

•  POPUIilELLA,  n.  8p. 

I  have  bred  a  few  species  from  small  tentiform  mines  on  the  under 
de  of  leaves  of  the  Silver-leaf  Poplar,  which,  though  very  distinct  from 
rgcntimotella  Clem,  and  L.  fitckella  Clem.,  I  place  in  the  same  group 
ith  them.  It  is  perhaps  nearer  to  L.  carpinieolella  than  to  any  of  the 
fcher  species  figured  in  the  Nat.  f^ist.  Tin. 

Palpi,  head,  tuft,  antenna),  under  surface  of  thorax,  legs,  and  abdo- 
len  pure  snowy-white;  upper  surface  of  abdomeu  And  fore  wiugs  pale 
olden :  there  are  three  white  longitudinal  streaks  on  the  thorax  (one 
lediao,  and  continuous  with  a  dorso  basal  white  streak  on  the  wiugs, 
he  other  two  passing  over  the  tegute*  and  continuous  with  a  median 
asal  white  streak  on  the  wings);  there  is  also  a  costo-  basal  white  streak 
a  the  fore  wings,  and  these  three  basal  wing-streaks  are  of  about  equal 
ength,  and  less  than  one-fourth  of  the  length  of  the  wings.  Iiuinedi- 
tftely  behind  the  dorso-basal  streak,  and  scarcely  distinct  from  it  (prob- 
My  sometimes  confluent  with  it),  is  the  first  dorsal  streak,  which 
ipproaches  a  square  form,  and  is  dark-margined  before  and  above. 
limost  opposite  to  this  dorsal  streak,  but  a  little  behind  it,  is  the  first 
festal  streak ;  it  is  oblique,  not  poiuted,  and  is  dark-margined  before. 
|he  second  costal  and  second  dorsal  are  opposite  each  other,  the  costal 
|to  being  the  largest  of  the  two,  triangular  and  dark-margined  before. 
fkt  third  costal  and  third  dorsal  are  nearly  opposite,  the  costal  being 
perhaps  a  little  farther  back,  and  being  larger  than  the  dorsal,  and 
taper  also  than  the  second  costal;  both  are  dark-margined  before. 
these  are  only  the  three  dorsal  streaks.  The  fourth  costal  is  just  be- 
|toe  the  apex,  points  a  little  obliquely  forward,  and  is  margined  behiud 
b  »  small  apical  patch  of  brown  dusting.  Cilia  white,  with  a  brownish 
Mader  marginal  line  at  their  base.  Alar  expansion  one-fourth  of  an  inch. 
Ohio  and  Kentucky. 


u 


BIFASCIELLA,  ft.  8$. 

^  Tongue,  palpi,  and  face  silvery- white,  the  outer  surface  of  the  third 
Mot  of  the  palpi  brown  toward  the  tip,  and  the  forehead  tinged  with 

'Following  Bnrmeiater,  I  hove  aometimes  oailed  these  organs  u  p&tagia". 
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saffron.    Tuft  pale'wifron,  darker  toward  its  sides.    Antenna  silver] 

white  beneath,  sltfrubg  brown  above.    Thorax  and  fore  wings  deep  red 

dish-saffron,  witii.'two  silvery -white  fascia  on  the  wings,  dark-margins 

behind,  eacfrdt  which  is  nearly  straight,  one  placed  at  about  the  baa 

third,  the  pttfef  behind  the  middle:  immediately  before  the  cilia  am 

costal  an ct-.au  opposite  dorsal  silvery-white  streak,  also  dark-margina 

behind  ;  aj>ex  densely  dusted  with  brown,  forming  a  large  spot,  whid 

has  a'f&w  white  scales  before  it  and  others  intermixed:  cilia  saffron 

tipp&l  frith  silvery-gray,  and  with  a  dark  brown,  binder  marginal  lim 

tofrre  the  tips.    Hind  wings  and  upper  surface  of  the  abdomen  dart 

.  fuscous.    Under  surface  of  the  abdomen  silvery- white,  with  a  large  yd 

.    Jow  spot  on  each  side  of  each  segmeut,  and  one  on  the  under  surface  o 

."  each  of  the  last  three  or  four  joints:  anal  tuft  yellow,  tipped  with  silvery 

First  (and  second  T)  pair  of  legs  brown  on  their  anterior,  white  on  thei 
posterior  surfaces;  the  tarsi  annulate  with  white;  hind  legs  white,  tb 
tarsi  annulate  with  fuscous,  and  a  pale  saffron  spot  on  the  outer  sarfao 
of  the  tibia.    Alar  expansion  scant  four  lines. 

Described  from  a  single  9  bred  from  a  long,  rather  wide,  and  irregnla 
mine  on  the  upper  surface  of  a  leaf  of  the  White  Oak  (Q.  alba).  Tb 
pupa  was  concealed  under  a  white,  silken  web  over  the  midrib,  and  tin 
larva  is  unknown. 

It  bears  an  evident,  though  not  very  close,  relationship  to  £.  obitrk 
tella  Clem. ;  but  in  the  latter,  iustead  of  the  costal  and  dorsal  spots  befow 
the  cilia,  there  is  a  white  fascia.  But  this  alone  would  not  be  neoessaril] 
of  specific  value.  The  streaks  are,  however,  a  little  differently  placed 
and  ob8trictclla  has  a  whitish  band  near  the  tip  of  the  antennae,  which  ii 
absent  in  this  species ;  and  Dr.  Glemeus  makes  no  mention  of  the  browi 
outer  surface  of  the  third  joint  of  the  antenna,  nor  of  the  yellow  spoti 
on  the  abdomen.  He  simply  says,  "abdomen  black",  and  makes  n 
mention  of  the  palpi.  But  there  is  a  more  decided  difference.  Tb 
larva  of  obstriotella  belongs  to  the  cylindrical  group,  and  makes  a  tenti 
form  miue  ou  the  nnder  surface  of  leaves  of  "  the  Black  Oak"  (Q.  tine 
toriaf).  This  mine  is  on  the  upper  surface  of  White  Oak  leaves,  aw 
though  the  larva  is  unknown,  the  character  of  the  mine  indicates  thai 
it  belongs  to  the  "flat"  group.  There  are  other  differences,  bat  the* 
here  indicated  are  sufficient. 

As  compared  with  L.  tubiferella  Clem.,  to  which  the  mine  and  thi 
imago  bear  some  resemblance,  it  is  deeper  reddish-saffron  than  tubiferdto 
which  also  has  the  tuft  white,  has  no  dorsal  and  no  costal  streak  bebinc 
the  fascia,  aud  the  apex  is  not  dosted.  It  is  more  like  L.  guttifiniUXU 
Clem.,  or  rather  it  is  between  obstriotella  and  guttifinitella /  bat  the  lattei 
always  has  the  first  fascia  oblique  toward  the  base  of  the  costs,  tb 
costal  and  dorsal  spots  in  the  apical  part  of  the  wing  pointing  obliquelj 
backward  and  smaller,  and  the  dusting  is  scattered  along  the  base  o 
the  cilia,  rather  than,  as  in  this  species,  formiug  a  spot  which  is  white 
margined  before.    By  these  characters,  also,  guttifinitella  may  be  dis 
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Anguished  from  eincinnatiella  Cham.,  though  perhaps  odo  might  not  find 
■nch  difference  in  the  published  descriptions.  L.  eincinnatiella  is  also 
■ore  golden  than  saffron,  with  the  dustiug  of  the  fasciae  produced  back 
along  the  middle  of  the  wings.    There  are  also  other  minute  differences 

*  between   the  species   mentioned,  and   there  is  no  difficulty  in  dis- 
1  thigunihiiig  bred  specimens. 

L 

i    L  AUSTRALISELLA,  H.  Sp. 

No  basal  streak  nor  apical  spot  on  the  fore  wings,  which  are  pale 

golden  (about  the  color  of  L.  argentinatella  Clem.).    There  is  no  distinct 

hinder  marginal  Hue  iu  the  pale  yellow  cilia.    The  marks  on  the  wings 

are,  first,  a  small,  white,  dorsal  streak  :  then  an  oblique,  white,  costal 

itreak  about  the  basal  third  of   the   wing-length ;   a  silvery-white 

fraeia  about  the  middle,  which  is  posteriorly  angulated  nearer  to  the 

|    costal  than  to  the  dorsal  margin ;  a  small,  silvery-white,  costal  spot  hn- 

■    nediately  before  the  cilia,  and  a  longer  dorsal  one  opposite  to  it,  extend- 

|    log  obliquely  backward ;   all  of  these  marks  are  posteriorly  dark-mar- 

!    fined,  the  dark  margin  of  the  last  costal  and  dorsal  streaks  almost 

*  neeting  iu  the  apical  part  of  the  wing;  apex  dusted  with  dark  brown  on 
f  i  white  ground.  Thorax  pale  golden,  with  a  white  streak  from  its 
\  anterior  margin  to  the  apex.  Head,  tuft,  palpi,  ami  antennae  silvery- 
white,  each  joint  of  the  antennae  dotted  above  with  brown,  and  the  basal 
joint  pale  golden  above.    Under  surface  of  body,  wings,  and   legs 

I   pale  luteous,  the  legs  stained  with  brownish  on  their  anterior  surfaces. 
I    Alar  expansion  three  lines  and  one-half.    Bosque  Couuty,  Texas. 

;     L  BICOLOBBLLA,  *.  *p. 

i 

Specimens  of  this  species  were  bred  by  me  three  years  ago  from  flat 
\  mines  and  larvae,  on  the  upper  surface  of  leaves  of  Querent  bicolor,  and, 
!    without  sufficient  examination,  were  labelled  in  my  cabinet  ikL.  ulmella". 

*  lam  now  satisfied  that  they  are  distinct  species,  though  closely  related; 
:■    licolorella  is  between  basistrigella  Clem,  and  ulmella  Cham.    The  stripe 

along  the  dorsal  margin  of  the  primaries,  which  in  bamstrigella  only 
|    extends  about  or  but  little  over  one-half  of  the  wing-length,  in  bicolo- 
I    rtlla  extends  to  the  cilia,  aud  in  ulmella  it  is  deflexed  along  the  base  of 
the  cilia  to  the  apex,  and  the  oblique  dorsal  streak,  which  in  basistrigella 
i*  placed  at  the  end  of  the  dorsal  basal  streak,  is  absent  in  both  the 
other  species.    In  this  species  there  are  two  costal  oblique  streaks  placed 
almost  as  in  ulmella,  which  has  three,  and  behind  these  two  streaks 
i    there  are  three  small  white  dots  within   the  margin,  aud  one  of  them 
touching  the  brown  dusting  which  is  placed  along  the  base  of  the  dorsal 
!    cilia,  and  the  second  costal  streak  has  the  tip  margined  with  brown  dust- 
ing.   The  wings,  both  in  this  species  and  in  ulmella,  are  perhaps  better 
described  as  yellowish-saffron  than  as  pale  golden.    The  bead  and  palpi 
are  white,  the  tuft  with  a  little  yellowish  intermixed,  and  the  antennae 
also  are  annulate  with  brown,  as  in  ulmella.   The  abdomen  is  paler  yellow 
than  the  wings,  and  tinged  above  with  fuscous,  and  on  the  upijer  box- 
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face  of  tbe  thorax  baa  a  white  line  from  its  anterior  margin  to  its  apex 

(ulmella  also  has  this  line  sometimes).    Alar  expansion  as  in  utadhk 

Kentucky. 

AOANTHOCNEMES,  gen.  nov. 

The  species  on  which  I  found  this  genus  is  very  near  to  PhyUocnistii 
Zell.  As  in  that  genus,  the  posterior  tibiae  are  set  around  with  spines  oc 
bristles,  which  in  this  species  are  also  found  on  the  basal  tarsal  joint 
(hence  the  generic  name).  It  differs  from  Phyllocnistis  as  follows:  the 
face  is  wider  iu  proportion  to  its  length,  the  antennae  are  much  shorter, 
and  the  basal  joint  smaller,  while  the  stalk  is  serrated  toward  its  apex 
The  maxillary  palpi  are  tcell  developed,  being  as  long  as  the  first  andseeosi 
joints  of  the  labial  pair.  In  the  dead  insect,  both  pairs  droop.  The  an- 
terior wings  are  more  decidedly  caudate  than  in  Pkylloenistis ;  moreM 
in  fact  than  in  any  species  known  to  me,  unless  it  be  some  species  oi 
Cosmopteryx  ;  and  the  neuration,  while  resembling  that  of  Phyllocmstii 
more  nearly  than  any  other  genus,  is  yet  sufficiently  distinct  from  it 
The  costal  vein  is  short  and  indistinct;  the  subcostal  is  also  very  indta 
tinct,  and  appears  to  run  straight  through  the  wing  to  the  margin  before 
tbe  apex.  Tbe  median  vein,  however,  is  very  distinct,  running  throng! 
the  middle  of  the  wiug  and  gradually  disappearing  in  the  "cauda"  ot 
produced  apex,  just  before  which  it  gives  a  branch  to  the  costal  margin; 
cell  unclosed  (t)  (or  discal  vein  oblique  and  subobsolete);  there  appetn 
also  to  be  a  very  indistinct  branch  from  the  median  to  the  dorsal  margin 
before  tbe  distinct  one  to  the  costal  margin,  so  indistinct,  indeed,  that  I 
am  not  sure  that  it  represents  a  vein  at  all ;  submedmn  tolerably  dis- 
tinct. Hind  wingsliuear  with  the  costal ;  sub  median  (!)  and  internal  veins 
moderately  distinct;  tbe  subcostal,  obsolete  at  its  base,  becomes  grad- 
ually more  distinct  as  it  passes  to  the  extreme  apex  of  the  wing.  Cilia 
of  both  wings  long. 

As  I  have  examined  the  neuration  of  only  a  single  specimen,  and  I 
single  wing  only  of  each  pair,  it  may  prove  to  be  more  distinct  than  I 
have  found  it. 

As  shown  by  the  following  description,  the  ornamentation,  while  to 
some  extent  resembling  that  of  Pkylloenistis,  is  yet  of  a  different  pattern. 

A.  FUSCOSCAPULELLA,  n.  sp. 

Head,  palpi,  basal  antennal  joint,  anterior  half  of  tbe  thorax,  and  fore 
wings  except  at  the  base,  silvery-white,  faintly  tinged  with  yellowish 
Base  of  the  fore  wings  and  apical  part  of  thorax  fuscous.  Antennal 
8 talk  yellowish.  The  brown  base  of  tbe  fore  wings  is  posteriorly  mar 
gined  by  a  narrow  fascia  of  a  more  pure  silvery- white  than  the  remainda 
of  the  wings.  Legs  yellowish-fuscous  on  their  anterior  margins.  AUs 
expansion  a  little  over  three  lines.    Bosque  County,  Texas. 

PHYLLOCNISTIS. 

P.  EBECHTITISELLA,  fl.  Sp. 

Only  tbe  mine  and  larva  are  known.    I  have  not  succeeded  in  rearinj 
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mago.  I  have  known  the  mine  for  many  years,  bat  believed  it  to  be 
erous  until  the  fall  of  1876,  when  I  found  specimens  containing  the 
i  and  others  with  the  empty  papa  case  projecting  from  the  mine, 
tacky. 

NEPTICULA. 

CEROIPULCHELLA,  *.  Sp. 

osely  allied  to  unifasciella  Cham,  and  equally  as  pretty.  The  larva 
ight  green,  with  a  deeper  green  line  of  contents;  it  makes  a  long, 
ow,  winding,  and  gradually  widening  track,  similar  to  that  of  JV. 
Hcastanella  Oham.  in  leaves  of  Quercus  alba,  and  is,  I  believe,  the 
species  of  the  genus  which  leaves  an  old  mine  to  make  a  new  one. 
q  the  structure  of  Nepticulce  larvae  this  would  seem  hardly  possible, 
[  do  not  know  how  otherwise  to  explain  the  fact  that  I  have  taken 
f  containing  a  mine  more  than  half  finished,  and  which  had  evi- 
ly  been  but  a  little  while  unoccupied ;  and  on  the  same  leaf,  not  an 
distant  from  it,  was  a  new  mine  just  begun,  and  yet  containing  a 
5  larva  almost  fully  grown,  and  which  had  evidently  just  reentered 
eaf ;  the  mine  not  being  more  than  twice  as  long  as  the  larva,  and 
ze  answering  exactly  to  the  terminal  portion  of  the  empty  mine,  and 
g  in  all  respects  exactly  like  it.  After  continuing  to  feed  until  the 
mine  was  something  more  than  half  an  inch  long,  the  larva  left  it, 
spun  its  cocoon  on  the  earth  in  the  bottom  of  the  breeding  jar,  and 
3d  the  imago  from  it.  The  larva  was  well  grown,  certainly  several 
i  old,  when  it  began  the  new  mine,  and  came  from  somewhere,  whether 
ot  it  came  from  the  empty  mine  in  the  same  leaf.  The  mine,  larva, 
insect  are  larger  than  in  quercicastanella. 

le  head  is  black;  antennae  fuscous;  occiput,  eyecaps,  palpi,  and 
yellowish-white,  silvery;  thorax  aud  fore  wings  deep  blue-black  (I 
k  so,  though  it  is  exceedingly  difficult  in  so  small  and  resplendent 
eature  to  get  the  correct  hue),  bronzed,  and  with  purple  aud  violet 
ictions ;  the  fascia  is  behind  the  middle,  silvery- white,  and  a  little 
9St  on  the  dorsal  margin,  and  the  wing  behind  the  fascia  is  darker 
i  before  it,  whilst  the  cilia  are  paler  and  less  lustrous  than  the  wing ; 
er  sarface  of  fore  wing;  cuprous-black,  as  also  are  the  abdomen 
legs.  Alar  expansion  two  lines.  Imago,  June  19,  after  only  a  week 
he  papa  state.    Kentucky. 

rUGLANDIFOLEBLLA,  ft.  sp. 

tr.  Clemens  gave  this  name  to  a  mine  and  larva  observed  by  him  in 
but  leaves;  and  as  his  description  of  the  mine,  as  far  as  it  goes, 
wers  to  the  mines  from  which  I  bred  this  species,  I  adopt  the  name, 
ave,  however,  nearly  always  found  several  mines  in  the  same  leaflet 
he  same  time,  and  very  much  contorted  and  frequently  crossing  each 
er.  I  did  not  observe  that  the  larvae  differed  from  other  Nepticulce 
rae,  though  Dr.  Clemens  mentions  its  resemblance  to  the  larva  of  a 
tteron.    The  mines  are  common  in  the  latter  half  of  June,  and  the 
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moths  emerge  about  the  1st  of  July.    Dr.  Clemens  found  some  empty 
miues  and  some  larvae  in  August 

The  imago  resembles  that  of  quercipulckella  Cham.,  but  is  less  re- 
splendent and  smaller,  scarcely  measuring  two  Hues  in  alar  expaniion. 
The  occiput,  eyecaps,  and  palpi  are  silvery  yellowish-white ;  the  bead 
brownish  rusty-red;  antenu®  fuscous;  fore  wings  dark  purple-brown, 
nearly  black,  but  strongly  purplish,  with  the  cilia  paler,  aud  a  pale 
golden  or  rather  yellowish-silvery  fascia  behind  the  middle,  which  has 
its  posterior  margin  straight  and  its  anterior  slightly  ooucave.  The 
first  aud  second  pairs  of  legs  are  silvery  yellowish-white,  and  the  third 
pair  is  of  the  same  hue  with  the  fore  wings,  with  the  basal  joints  paler, 
and  of  the  same  hue  with  the  uuder  surface  of  the  abdomen.    Kentucky. 

N.  LATIFASCIELLA,  91.  Sp. 

Face  pale  rusty -yellowish  ;  vertex  dark  brown ;  palpi  and  basal  joint 
of  auteuuce  (eyecap),  thorax,  a  broad  fascia  about  the  middle  of  the 
fore  wiugs,  and  the  cilia  silvery-white,  tinged  with  pale  yellowish  (ex- 
cept the  cilia).  The  tuft  is  rather  small,  the  antennas  are  pale  gruyisb- 
fuscous,  tinged  with  silvery;  the  fascia  is  very  broad,  nearly  straight 
on  its  anterior  and  convex  on  its  posterior  margin ;  the  costal  cilia  an 
fuscous;  upper  surface  of  abdomen  fuscous,  lower  pale  grayish -fhsoous, 
and  the  legs  darker  fuscous.    Alar  expansion  two  lines. 

As  will  be  evident  on  comparison  of  this  description  with  that  of 
A",  nigriverticella  Cham,  in  Ciu.  Quar.  Jour.  Sci.  ii.  118,  there  are  many 
points  of  close  resemblance  between  them,  although  they  are  very  dis- 
tinct species.  It  was  taken  resting  on  the  trunks  of  Chestnut-trees 
(Castanea  americana),  the  leaves  of  which  were  full  of  empty  XepHeuk 
mines,  about  the  middle  of  August.    Kentucky. 

N.  BOS  QUELL  A,  ft.  sp. 

Palpi  and  eyecaps  white;  antennae  yellowish-fuscous;  head  deep 
black ;  thorax  and  fore  wings  pale  creamy-white,  dusted  rather  densely 
with  fuscous;  hind  wings  and  cilia  of  both  pairs  yellowish-silvery;  abdo- 
men brown  on  top;  aual  tuft  yellowish-white;  anterior  and  middle  legs 
brown  on  their  anterior  surfaces;  hind  legs  and  under  surface  of  abdo- 
men pale  creamy-yellowish.  Alar  expansion  four  liues.  Bosque  County, 
Texas. 


ART.  IV.-TINEINA  AND  THEIR  FOOD-PLANTS. 


By  V.  T.  Chambebs. 


The  following  is  intended  as  a  catalogue  of  plants  which  are  fed  upon 
y  the  Tineina  within  the  limits  of  the  United  States  aud  Canada  so  far 
s  they  are  at  present  known. 

The  best  descriptions  of  these  insects  may  fail  to  enable  one  to  identify 
iptured  species,  when,  as  frequently  happens,  two  or  three  minute  spe- 
ed differ  only  in  a  shade  of  color,  or  in  the  presence  or  absence  .of  a 
lark  of  microscopic  dimensions;  but  when  the  larvae,  food-plants,  and 
lodes  of  larval  and  pupal  life,  with  the  character  of  the  mines  in 
lining  species,  are  known,  there  need  be  little  difficulty  in  recognizing 
red  specimens.  With  knowledge  of  an  insect  in  these  particulars,  even 
very  imperfect  description  of  the  imago  will  usually  enable  us  to  recog- 
ize  a  species  which  has  been  bred  from  the  larva,  for  although  two 
pecies  may  resemble  each  other  so  closely  that  even  the  best  written 
escription  may  not  enable  us  to  determine  which  of  the  two  it  is,  yet 
;  will  be  a  very  rare  occurrence  that  this  close  resemblance  will  hold 
ood  throughout  its  history  as  larva  and  pupa,  including  its  food-plant, 
iode  of  feeding,  larval  case,  or  mine,  or  burrow,  or  mode  of  sewing  or 
riding  leaves,  mode  of  pupation,  cocoons,  &c.  The  case  is  very  rare 
hat  in  all  these  respects  two  species  approach  each  other  so  clo  ely 
bat  nothing  distinctive  and  clearly  marked  is  left  of  either.  Yet,  rare 
*  they  are,  cases  do  sometimes  occur  where  we  are  still  left  in  doubt 
a  to  the  distinct  specific  characters  even  of  bred  specimens,  as,  for 
ustance,  it  may  yet  be  considered  doubtful  whether  Aspidisca  splen- 
lorifuella  Clem.,  A.  juglanditlla  Cham.,  A.  diospyriella  Cham.,  aud  the 
species  mentioned  by  Mr.  Stainton  as  having  been  found  by  Lord  Wal- 
ungbam  mining  Poplar  leaves  in  Oregon,  are  distinct  species,  the  chief 
reason  for  considering  them  distinct  being  the  difference  in  food,  it 
bring  a  very  unusual  thing  to  find  one  of  these  little  leaf-mining  species 
feeding  on  so  many  aud  diverse  plants. 

As  to  a  great  majority  of  the  species,  we  are  ignorant  what  they  feed 
upon  or  whether  they  feed  at  all  in  the  imago.  With  the  exception  of 
half  a  dozen  species  mentioned  hereinafter,  I  have  never  seen  any  of 
these  little  species  feeding  upon  anything  except  in  the  larval  state. 

It  is  to  aid  in  the  identification  of  species  that  this  catalogue  has 
ken  prepared.  A  species  having  been  bred,  and  the  food-plant  thus 
known,  and  its  characters  as  larva  or  pupa,  and  its  mode  of  feeding, 
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character  of  mine,  &c.,  having  been  noted,  and,  better  still,  if  it  be 
recognized  as  belonging  to  any  established  genus,  a  reference  to  the 
catalogue  will  give  the  names  of  the  species  known  to  feed  npon  that 
plant;  and  a  reference  to  the  published  accounts  of  those  species  will 
usually  enable  one  to  determine  whether  the  species  is  new,  or  to  reeog- 
nizept  if  already  made  kuown. 

When  only  the  larva  is  kuown,  that  fact  is  distinctly  stated;  when  the 
food  of  the  imago  is  kuown,  that  also  is  distinctly  stated.  In  all  other 
cases,  the  remarks  refer  to  the  food-plants  of  larvae  of  which  the  imago 
also  is  kuown ;  and  when  the  larva  is  a  leaf-miner,  the  surface  (upper 
or  lower)  mined  is  stated. 

MAGNOLIACE2B. 

Magnolia  umbrella  (and  probably  some  other  Magnolias). 

The  larva  of  PhyUocnistis  magnoliceella  Cham,  makes  a  long,  winding, 
linear,  mine  on  either  surface  of  the  leaves.  The  imago  is  unknown, 
and  it  may  prove  to  be  P.  liriodendronelia  Clem. 

LlRIODENDRON  TULIPIFERA.     Tulip-tree. 

The  larva  of  PhyUocnistis  liriodendronella  Clem,  makes  a  long,  wind- 
ing, linear  mine  on  either  surface  of  the  leaves. 

CRUCIPEE-S5. 
Brassica  oleracea. 

The  larva  of  Plutella  cruciferarum  feeds  on  the  under  side  of  the  leave* 
of  Cabbage  and  some  other  plauts  of  this  order. 

TILLIACE^J. 

Tillia  Americana.    Basswood  or  Linden. 

Lithocolletis  lucetiella,  Clem.  Larva  in  tentiform  mine  in  under  Bur- 
face  of  leaves. 

L.  tillujeella,  Cham.  Larva  in  tentiform  mine  on  upper  surface  of 
leaves. 

Coleophora  tillicefolieUa,  Clem.  Larva  only  is  known.  It  lives  in  * 
case  and  feeds  on  the  under  side  of  leaves. 

ANACARDIACE2E. 
Rhus,  sp.  f 

Chry8ocoris  erythriellaj  Clem.    The  larva  feeds  on  the  fruit-racemes. 

Rhus  toxicodendron.    Poison  Oak  or  Poison  Ivy. 

Lithocolletis  guttifiniUlla,  Clem.  The  larva  feeds  in  a  flat  blotch  mine 
in  upper  surface  of  the  leaves. 

Oracilaria  rhoifoliella,  Cham.  Larva  at  first  mines,  and  then  feed! 
externally,  rolling  the  leaf. 
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BUS,  *p. 

Oelechia  rhotfructeUa  Clem.    Larva  feeds  on  fruit-racemes. 

Oraeilaria  rkotfoliella,  Cham.     Larva  feeds  as  in  B.  toxicodendron 

upra). 

.    y     VrCACE-S. 

ms.    Various  species  of  Grape. 

PkyUocnisti*  vitigeneUay  Clem.  )      Larvss  make  long,  linear,  winding 
Pkyllocnistis  vitifoliella,  Cham.  )  mines  in  upper  surface  of  leaves. 
Antispila  {Isabella,  Clem.  ")      Larvae  in  blotch  mines  in 

Antispila  triticordifoliella,  Clem.  &  Cham,  y  upper  surface  of  leaves, 
Antispila  ampelopstfolieUa,  Cham.  ^  cntting  out  cases,  in  which 

ley  pass  the  pnpa  state  ou  the  ground. 

lxpelopsis  quinquefolia.    Virginia  Creeper. 

Pkgllocnistis  ampelopsiella,  Cham.  Larva  in  a  white,  convoluted  mine 
d  trader  [very  rarely  also  on  upper)  surface  of  leaves. 

Antispila  ampelopsifoliella,  Cham.  Larva  in  flat  blotch  mine  in  upper 
orface  of  leaves,  cutting  out  a  case  in  which  it  pupates  on  the  ground. 

SAPINDACE.E. 

Esculus  glabra.    Buckeye,  or  Horse  Chestnut. 

Lithocolletis  guttifinitella}  Clem.,  var.  cesculisella^  Cham.  Larva  in  flat 
)lotch  mine  in  upper  surface  of  leaves. 

ACERACE.E. 

Acer  sacciiarinttm.    Sugar  Maple. 

Lithocolletis  aceriella,  Clem.  Larva  in  a  flat  blotch  mine  in  upper  sur- 
face of  leaves. 

UtkoooUeUs  lucidicosiella,  Clem. )     Larvae  in  tentiform  mines  in  under 

lithocolletis  clemensella9  Cham.    I  surface  of  leaves. 

Oraeilaria  pacJcardella,  Cham.  Larva  rolls  the  leaf  downward  into 
i  conical  figure. 

lneurvaria  acerifoliella,  Fitch.  Larva  in  a  blotch  mine,  from  which  it 
wits  out  a  case. 

Cataitega  aceriella,  Clem.  Larva  only  is  known.  It  at  first  mines  the 
leaf,  and  afterward  constructs  a  case  of  its  "  frags".  (Does  not  belong 
tiTineinaf) 

icsB  GLABRUX.    Mountain  Bush  Maple. 

Oraeilaria  acerlfoliella,  Cham.  Larva  curls  the  edge  of  the  leaf  down 
into  a  cone. 

fcoraiK)  aceroides.    Box  Elder. 
Oraeilaria  negvndellaf  Cham.    Larva  curls  down  the  edge  of  a  leaf. 
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CELASTBAOE^. 

Euonymus  atbopubpubeus  (and  other  species  f).    Indian  Arrow  Boot 
or  Burning  Bush. 

Hyponomeuta  evonymellus,  Schop.    Lame  social  in  a  large  web,  feed* 
ing  on  leaves. 
27.  tcakarwa-)  Ganmer  (f  =  27".  evonymellwt). 

Celastbus  scandens.    Bitter  Sweet,  or  Staff-tree. 

Adda  bella,  Cham.  Imago  on  the  flowers  in  May  and  Jane.  Larva 
uuknowo. 

LEGUMINOS^J. 

Gleditschia  triacanthus.    Honey  Locust. 

Laverna  f  gleditschiadla,  Cham.    Larva  burrows  in  the  thorns. 
Hclice pallidochretla,  Cham. )     The  larvae  of  these  species  no  doubt 

Agnippe  biscolorella,  Cham.  )  feed  in  some  way  on  this  tree.  A  larva  (of 
one  of  them  ?)  feeds  in  the  u  honey"  inside  the  seed-pods. 

Gebgis  canadensis.    Judas-tree,  or  Bedbud. 

Qelechia  cercerisella,  Cham.    Larva  sews  together  the  leaves. 

Thermopsis  fabagea  t>ar.  Montana. 

Oracilaria  thermopsella-,  Cham.  Larva  in  a  flat,  irregular  mine  in 
upper  surface  of  leaves. 

Desmodium,  sp.  f    Tick  Trefoil. 

LithocoUetis  desmodidla,  Clem.  Larva  in  a  small  tentiform  mine  in 
under  surface  of  the  leaves. 

Oracilaria  desmodifolidla,  Clem.  Larva  at  first  mines,  and  then  rolls 
the  leaf. 

Oracilaria  (Parectopa)  robiniclla,  Clem.  Larva  in  a  flat,  digitate  mine 
in  upper  surface  of  leaves. 

Gdcdi  ia  desmodifoliella,  Cham.  Larva  only  is  known.  It  feeds  on  the 
flowers. 

Qelechia^  sp.  t  The  larva  only  is  known.  -  It  feeds  in  a  silken  tubeoQ 
the  under  side  of  the  leaves. 

Lespedkza,  sp.  f 

Gracilaria  (Parectopa)  lespedezafoliella,  Clem.  Larva  in  flat,  acutely 
digitate  mine  in  upper  surface. 

Trifolium  pratense.    Red  Clover  (and  other  species  f). 

Gelcehia  roscomffusella,  Clem.    Larva  mines  the  leaves. 
Anaphora  agrotipennclla}  Grote.    Larva  feeds  in  clover-sod. 

Amorpiia  fruticosa.    False  Indigo. 

Wakhia  amorphella}  Clem.    Larva  burrows  in  the  stem. 
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Litkocolletis  amorphceellci)  Cham.    Larva  in  tentiform  mine  on  under 
de  of  leaves. 
Geleekia  amorpkceella, Obam.    Larva  sews  together  the  terminal  leaves. 

ftBiNTA  psetjbacacia.    Black  Locust. 

obinia  viscosa.    Clammy  Locust. 

ftBmiA  hispida.    Bose  Acacia. 

Liikoeollelis  robiniella,  Clem.  Larva  in  white  tentiform  mine  on  both 
irfaces  of  the  leaflets. 

Litkocolletis  ornatella,  Cham.  Larva  in  yellowish  blotch  mines  on  both 
irfaces. 

Oraeilaria  (Parectopa)  robiniella,  Clem.  Larva  iu  flat  digitate  mines 
i  upper  surface. 

Qeleckia  pseudacaciella,  Cham.    Larva  feeds  externally  on  the  leaves 
ad  also  iu  the  mines  of  LithoooUetis  robinitUa* 
Xylesihia  clemensclla,  Cham.     Larva  bores  iu  dead  Locust  timber, 

OStSy&C. 

.xphigabp^a  monoiga.    Hog  Peanut. 

Litkocolletis  ampkicarpeceella,  Clem.  &  Cham.  Larva  in  white  teutiform 
line  iu  under  surface. 
Leucanthiza  amphicarpewfolicllaj  Clem.    Larva  in  flat  mine  in  upper 

nrfaee. 

LYCYBBHIZA  LEP1DOTA.     LicOliceplaDt. 

GelecJiia  glycyrrhizccella,  Cham.     Larva  sews  together  the  terminal 

aves. 

BOSACE^J. 

brasus  sebotina.    Wild  Cherry. 

Litkocolletis  crata&gella,  Clem.  Larva  in  tentiform  mine  in  under  snr- 
»ce  of  leaves. 

Atpidisca  splendoriferella,  Clem.     Larva  in  a  minute  flat  mine  in 
august,  and  later  cuts  out  a  case,  in  which  it  pupates. 
Ornix  prunivorella,  Cham.,    Larva  at  first  in  a  tentiform  mine  in  under 
arface  of  leaves,  at  the  margin  ;  leaves  the  mine  to  pupate. 
Coleophorapruniella,  Clem.    Imago  unknown  ;  the  larva  lives  in  a  case 
toicb  it  attaches  to  the  leaves. 

Septicula  f  prunifoliella.  Insect  unknown.  Dr.  Clemens  gave  the 
Ame  to  an  unknown  larva,  possibly  Dipterous,  which  makes  a  crooked, 
ioear  mine  on  the  upper  surface  of  the  leaves.  Possibly  it  is  identical 
tith  the  next  species. 

Xepticula  serotinceella,  Cham.  Larva  makes  a  red,  crooked,  linear 
tine  iu  the  upper  surface  of  the  leaves. 

Machimia  tentorifcrella,  Clem.  Imago  unknown;  the  larva  lives  in  a 
*eb  on  the  under  side  of  a  leaf. 
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Prunus  amebicana.    Bed  Wild  Plain. 

LithocoUetis  cratcegella,  Clem.    Larva  as  in  Cerasus  serotina  (supra). 

Anarsia  pruniella,  Clem.    Larva  feeding  in  woody  excrescences. 

Evippe  prunifolieUa,  Cham.  Larva  feeds  uuder  the  tip  of  the  leal, 
tamed  down. 

Xylesthia  pruniramiella,  Clem.  Larva  feeds  in  woody  excrescence!. 
There  is  also  a  larva  of  an  unknown  species  which  makes  a  linear  mine, 
euding  in  a  blotch,  and  which  leaves  the  mine  to  pupate. 

Amelanchier  canadensis.    Jane-  or  Serviceberry. 

Ornix  quadripunctella,  Clem.    Larva  in  a  tentiform  mine  in  the  leaves. 
Nepticula  amelanchierella,  Clem.    Larva  makes  a  linear,  crooked  mine 
in  the  leaves;  imago  unknown. 

Crataegus,  different  species.    Blackthorn,  Hawthorn. 

LithocoUetis  cratccgella,  Clem.  Larva  and  mine  as  in  Oerasus  serotiu 
(supra). 

Aspidisca  splendoriferella,  Clem.  Larva  and  mine  as  in  Cerasus  sen* 
Una  (supra). 

Tischeria  malifoliella,  Clem.  Larva  in  a  flat,  trumpet-shaped,  yellow- 
ish mine  in  upper  surface  of  leaves. 

Ornix  cratagifoliella^  Clem.  Larva  in  tentiform  mine  on  under  side  of 
leaves. 

Ornix  inusitatumetta,  Cham.  Larva  in  white  flat  mine,  specked  with 
"trass",  in  upper  surface;  pupates  in  the  mine. 

Nepticula  cratozgifoliella,  Clem.  Larva  in  a  crooked,  linear  mine  in 
upper  surface  of  leaves ;  imago  unknown. 

Pyrus  coronaeia.    Fragrant  Crab. 

LithocoUetis  cratogella,  Clem.    Larva  as  in  Cerasus  serotina  (supra). 
Tischeria  malifoliella,  Clem.    Larva  as  in  Crataegus  (supra). 
AspiiUsca  splendorifcrella,  Clem.    Larva  as  in  Cerasus  serotina  (supra). 

Pyrus  malus.    Apple. 

Bucculatrix  pomifoliella%  Clem.  Larva  at  first  a  miner,  then  feeds 
externally.    As  to  other  species,  see  Pyrus  coronaria  (supra). 

Pyrus  communis.    Common  Pear. 

LithocoUetis  nidificansella,  Packard.  Said  to  mine  the  leaves;  is  most 
probably  a  Lyonetia. 

Cydonia  vulgaris.    Common  Quince. 
Cydonia  japonica.    Japan  or  Flowering  Quince. 

LithocoUetis  cratcegella^  Clem.    Larva  and  mine  as  in  Cerasus  serotina 

(supra). 

Rosa.    Various  species  of  Rose. 

Coleophora  rosaefoliella,  Clem.    Larva  in  a  case  feeds  on  leaves  of  Bosa 

centifolia. 
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Ooleophora  rosaceUa,  Clem.    Larva  in  a  case  feeds  on  leaves  of  Sweet- 
er. 

Tischeria  roseticola,  Frey  &  Boll.  -Larva  mines  the  leaves. 
Xepticula  rosa/oliefla9  Clem.    Larva  makes  crooked,  linear  mines  in 
■ve8. 

Veleckia  roscedla,  Cham.    Imago  unknown.    Larva  feeds  in  seed-cap- 
es. 

iRDfOXIA  ETXPATORIA. 

jehchia  agrimoniella,  Clem.    Tbe  larva  rolls  the  leaves  and  feeds  on 
•m. 

reus  vtllosus.    Blackberry. 

Tischeria  ccnia,  Frey  &  Boll.    Larva  makes  a  flat,  somewhat  trumpet- 
aped,  mine  in  upper  surface  of  leaves. 

ficpticula  rubifoliella,  Clem.    Larva  makes  a  linear  crooked  mine  in 
e  upper  surface  of  tbe  leaves. 

tJBUS  Occident alis.    Raspberry. 

dbus  canadensis.    Dewberry. 

Tischeria  wnia.    See  Rubus  villosus  (supra). 

ONAGRACE^3. 

Brother  A  (various  species).    Primrose. 

Laverna  cenotherccella.  Chain.  =?Phyllocnistis  magnatella,  Zell.    Larva 
rarrows  in  the  stalk  of  (Enothera  missouriensis. 
Laverna  amotherceseminella,  Cham.    Larva  feeds  in  the  seeds. 
Laverna  circumscriptella,  Zell.    Larva  feeds  in  the  seeds. 
Laverna  murtfeldtella,  Cham.    Larva  feeds  on  tbe  flowers. 

GROSSULACE^. 
Hibes.    Currant. 

Gekchia  ribesella,  Cham.  Larva  folds  and  feeds  on  leaves  of  the  Rocky 
Mountain  Red  Currant. 

Qracilaria  ribesella,  Cham.  Same  food-plant,  and  feeds  in  the  same 
vay  with  Qelechia  ribesella.    Imago  unknown. 

SAXIFRAGACE^. 

Htdeangia  radiata.    Wild  Hydrangia. 

Antispila  hydrangiceella,  Cham.  Larva  in  small  blotch  mine ;  cuts  out 
lease  in  which  it  descends  to  the  ground  to  pupate. 

HAMAMELACE^B. 

Iamamelis  virginica.    Witch  Hazel. 

GracUaria  superbifrontella,  Clem.  Larva  at  first  a  miner,  afterward 
$ds  externally,  rolling  the  leaf  into  a  cone. 

Bull.  iv.  No.  1—8 
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Lithocolletis^  sp.  T  Only  the  larva  is  known.  It  is  possibly  L.  ami- 
ella  Clem.,  and  makes  a  flat  mine  in  the  upper  surface. 

Catastega  hamameliella,  Clem.  Imago  unknown.  The  larva  is  at  first 
a  miner,  aud  then  makes  a  tube  of  " trass",  in  which  it  dwells. 

Liquidambar  styraciflua.    Sweet  Gam. 

Phyllocnistis  liquidambarisella,  Cham.    Larva  in  a  long,  winding,  linett 

mine  in  upper  surface. 

COBNACE^3. 

CORNUS  FLORIDA.     Dogwood. 

Antispila  corni/alieUa,  Clem.  Larva  in  a  blotch  mine;  afterward 
cuts  out  a  case,  in  which  it  pupates  on  the  ground. 

Nyssa  multiflora.    Gum-tree. 

Antlspila  nyssafoliella,  Clem.  Larval  habits  as  in  A.  cornifotidk 
(supra). 

Xepticula  nysswella,  Clem.  Imago  unknown.  The  larva  makes  a 
crooked,  linear  mine  in  the  upper  surface. 

CAPRIFOLIACE^J. 

Lonicera  sexpervirens.    Honeysuckle. 

Lithocolletis  trifasciella  /,  Haw.  Larva  makes  a  tentiform  mine  to 
umJer  side  of  leaves. 

Sympooricarpa  vulgaris.    Waxberry,  or  Indian  Currant 

Lithocolletis  trifasciella^  Haw.    ( Vid.  Lonicera  supra.) 
Lithocolletis  symphoricarpwella,  Cham.    Larvae  in  tentiform  mines  ii 
uuder  side  ot  leaves. 

Viburnum  opulus.    Snowball. 

Coleophora  viburnceella,  Clem.    Imago  unknown.    Larva  in  a  cas 

feeding  ou  the  leaves. 

EUBIACE^B. 

Cephalanthus  oooidentalis.    Button-bush. 

Laverna  cephalanthiella,  Cham.  The  larva  at  first  in  a  small,  som* 
what  trumpet-shaped  mine  beginning  at  the  midrib;  afterward  leave 
it,  aud  makes  oue  or  more  larger  oues  nearer  the  edge  of  the  leaf. 

COMPOSITE. 

Suborder  Tubuliflor^e. 

Tribe  VERNONiACEiE. 

Vernonia  (various  species).    Iron-weed. 

Coleophora  vernonia&lla,  Cham.  Imago  unkuown.  Larva  in  a  ver 
long,  slender  case,  feeding  on  the  leaves. 
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Tribe  EuPATORiAOKfi. 

3RIUM  AGEBATOIDES.     Bone86t. 

tssaria  eupatoriiella,  Cham.    Larva  feeds  on  auder  side  of  the 

which  it  wrinkles  or  slightly  folds. 

ilaria  eupatoriiellaj  Cham.    Larva  makes  a  large  tentiform  mine 

t  surface  of  leaves,  the  cuticle  becomiog  wrinkled  and  contracted 

e  mined  space. 

ris  eupatoniella^  Cham.    Larval  habits  similar  to  those  of  De- 

ia  eupatoriiella  (supra). 

Tribe  Asteroidejb. 

(various  species).    Starworts. 

ilaria  astericola,  Frey  &  Boll.    Larva  mines  and  afterward  rolls 

ves. 

lis  matutella,  Clem.    Larva  in  a  web  on  under  side  of  leaves, 

hich  it  mines  out  the  parenchyma,  feeding  between  the  upper 

wer  cuticle.    Imago  with  B.  flavifrontella  and  Coleophora  eorru- 

ella  Clem,  on  the  flowers. 

eon  (various  species T).    Flea-bane. 

Maria  erigeronella,  Cham.  Larva  in  a  tentiform  under-side  mine; 
the  mine  to  pupate. 

igo  (various  species  T).    Golden-rod. 

keria  solidaginisella,  Clem.  Larva  in  a  blotch  miue  in  upper  sides. 
Ma  gallwsolidaginiSj  Riley.  Larva  burrows  in  the  stem,  making 
orm  swelling. 

Tribe  Senecionid-E. 

osia  trifida.    Horse-  or  Hog-weed. 

ocolletis  ambrosiceella,  Cham.    Larva  in  tentiform  mine  in  uuder 

'  leaves. 

tulatrix  ambrosiceella,  Cham.    Larva,  when  very  young,  a  miner; 

anl  feeds  externally  on  the  leaves. 

heria  ambrosiwella,  Cham. )    Larvain  blotch  mines, with  an  opaque 

keria  heliopsisella,  Cbam.    \nidu8.  from  which  the  imago  emerges. 

i  species,  the  nidus  is  on  the  upper,  in  the  other  on  the  lower  sur- 

i  the  leaf. 

ilis  matutella,  Clem.    See  under  Aster  (supra). 

chia  ambrosiwella,  Cham.    Larva  feeds  in  the  seed. 

osia  artemisifolia.    Rag- weed. 

heria  ambrosiwfoliella,  Cham.  Larva  in  a  blotch  mine  at  the  mar- 
the  leaf. 

otolechia,  sp.J  (undescribed).  Possibly  C.  quercicella,  Clem, 
feeds  on  the  leaves  externally. 
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.      J 

OeUckui  dubitdla,  Cham.    Larva  folds  a  leaf  so  as  to  form  a  case,  m   ; 
which  it  U*tlH. 
OelecUa  c/<amfer«e/fa,Mnrtfeldt.    Larva  feeds  externally  oa  the  leaves. 

IIkmopki.s  (varions  species).    Oxeye. 

Tuekeria  helioptitella,  Cham.    Larval  habit  as  in  Ambnma  trijU*  _: 
(nujtra). 

JIkmanthuh  (various  8i>ecies).    Sunflowers.         / 

JAthowtieti*  ambrosiccella,  Cham.  Larval  habit  as  in  Ambnma  trifid* 
(nupra). 

lAtfoxnlktin  helianthivorella,  Cham.  Larval  habits  as  in  the  last 
H\H*A'At>H  (ambroxUiella) ;  that  is,  it  lives  in  a  tentiform  under-side  mine. 

Ulyphipteryx  montinella,  Cham.  Imago  found  on  the  flowers  in  Au- 
gust.   Larva  unknown.  ~- 

Eukciititks  hieracifolius.    Fire -weed.  ;: 

J'kyllocnutis  erechtitisella,  Cham.    Imago  unknown.    Larva  in  a  long,  | 

narrow,  linear,  winding  mine  iu  upper  surface  of  the  leaves*  * 

AQUIFOLIACEJ5.  j 

Jlkx  opaca.    Holly .•  i 

Ctfptoleokia  cryptolechiella,  Cham.  Larva  sews  together  the  leaves. 
(Having  only  a  leaf,  I  am  not  certain  of  the  plant.) 

EBENACE^.  \ 

DioMi'YiioH  virginiana.    Persimmon. 

AnpidiHca  dioKpyriella^  Cham.  Larva  in  a  minute  blotch  mine,  from 
which  it  cuts  out  a  case  in  which  it  pupates. 

PRIMULACEJ5. 

Lysimachia  lanceolata.    Loose-strife. 

Lithoivlletix  lyttitnachiaella,  Cham.  Imago  uuknown.  Larva  in  a  small 
ttMititonu  mine  in  under  surface  of  leaves. 

LABIATE 

Scutellaria  (various  species).    Skullcap. 

OtUvhia  t«'utellari<rtUa,  Cham.    Larva  in  a  case  attached  to  the  under 

side  of  the  leaves,  aud  from  which  it  mines  out  the  parenchyma  between 

the  cuticles. 

CONVOLYULACE^E. 

Ipomka  and  Puarbitks  (various  species).    Morning  Olory. 

lU'ddUa  nomHulentt'Ua,  Staiuton.    Larva  makes  a  web  on  under  sids 

*  lu  Washington,  D.  C,  iu  January,  I  have  found  empty  mines  of  two  species  of  H- 
n«i'n<i.  both  of  which  are  undeocribed.  They  were  found  in  leaves  of  different  speeisi 
of  Holly.  One  uiiue  ia  probably  that  of  a  Lithoeolltti*  larva,  of  the  fiat  group,  in  leafoi 
ot'  I.  oiiitii.  The  other  is  probably  that  of  a  Septic*^  and  was  in  leaves  of  fmr**"* 
specie*. 


CHAMBERS  ON  FOOD-PLANTS  OF  TINEINA.  117 

saves,  from  which  it  eats  oat  the  parenchyma  between  the  cuticles. 
r  to  the  habit  of  Butalis  matutella  on  leaves  of  Ambrosia  trifida 
ters.) 

SOLANACE^S. 

ctm  oabolinbnse.    Horse  Nettle. 

thia  solaniieUoj  Cham.    Larva  in  a  small  blotch  mine. 

us  yiscosa.    Ground  Cherry. 

>Ma  physaliella,  Cham.    Larva  in  a  tentiform  mine  in  the  under 

•% 

Ma  physalivoreUa,  Cham.    Larva  feeds  on  the  leaves  in  a  way  not 

covered.    A  larva,  probably  of  a  Laverna,  barrows  in  the  stem  in 

do,  causing  a  fusiform  swelling. 

NYOTAQINACB^S. 

riA  FRAGRANS. 

iriapteryx  abronujeellay  Cham.  Larva  mines  the  leaves,  frequently 
'  one  mine  to  make  another.  Imago  common  about  the  plant  in 
ad  Aagast  in  Colorado. 

OHENOPODIACB^S. 

>poditjm  and  Atriplex.    Goosefoot 

ikia  hermanellaj  Fab.  Larva  mines  the  leaves,  making  an  irrega- 
newhat  serpentine,  track,  with  scattered  "Grass". 

LAUEACE^E. 

pbas  officinale.    Sassafras. 

tilaria  sassa/roseUa,  Cham.  Larva,  when  very  young,  mines  the 
;  older,  it  rolls  them  downward. 

ULMACEJ5. 

9  AMERICANA.     Elm. 

ocolletis  argentinotella,  Clem.    Larva  makes  a  tentiform  mine  in 

der  side  of  the  leaves;  rarely  in  the  upper  side. 

ocolletis  ulmella,  Cham.    Larva  makes  a  flat  mine  in  the  upper 

'  the  leaves. 

tyresthia  austerdla  Zeller,  I  am  convinced,  feeds  in  some  way  on 

1  in  latter  Hay  and  in  Jane  the  imago  may  be  found  about  the 

s  Occident alis.    Hackberry. 

ocolletis  celtisella,  Cham.  Larva  in  a  blotch  mine  showing  about 
nly  on  one  surface  as  on  the  other.     Very  abundant. 
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Lithocolletis  celtifoliella,  Cham.  Larva  in  a  tentiform  mine  in 
under  surface.     Very  rare. 

PLATANACE^S. 

/■ 

Platanus  occidentalism    Sycamore,  Buttonwood,  Plane-tree. 

Nepticula  platea,  Oieui.  )     Lm  of  these  three  8Pecie8  in 

,,.     .    ,  .     „     „.  I  upper  surfaces  of  leaves.    For  de» 

Nepticula  maximella.  Cham.  >  .        „   , 

]  tiou  of  tbe  mines  and  species  see  < 

Nepticula  clemenseUa,  Cham.  \  £n^  v#  ^25. 

Cirrha  platanella,  Cham.  Larva  feeds  on  the  under  side  of  the  lea 
and  pupates  in  a  tube  composed  of  silk  and  the  down  from  the  lea 
Tbere  is  also  an  unknown  larva,  which  makes  a  large  mine,  exactly 
that  made  by  Corisoium  albanotella  Cham,  in  Oak  leaves* 

JUGLANDACE^J. 

Juglans  nigra.    Black  Walnut. 

Lithocolletis  carycefoliella,  Clem.  Larva  iu  irregular  blotch  min< 
upper  surface  of  leaves.    (L.  juglandiella  Clem,  is  the  same  species. 

Gracilaria  blandella,  Clem.  Larva  when  small  in  a  linear  whi 
mine  in  upper  surface  of  leaves;  afterward  feeding  and  pupating  ui 
tbe  edge  of  tbe  leaf  turned  down. 

Gracilaria  juglandisnigrceella,  Cham.  Larva  at  first  mining  thele 
beneath ;  afterward  feeding  and  pupating  under  the  edge  turned  a 

Aspidisca  juglandiella,  Cbam.  Larva  in  a  very  small  blotch  n 
from  which  it  cuts  out  a  case  in  which  it  pupates. 

Nepticula  juglandifoliella,  Cham.  (&  Olem.T).  Larva  in  small,  lii 
crooked  mines;  many  on  a  leaf  sometimes.    Mine  in  upper  surface. 

Juglans  cineeea.    Butternut 
Lithocolletis  caryce/oliella,  Clem.    As  in  Juglans  nigra  (supra). 

Caeya  alba.    Hickory. 

Lithocolletis  caryafoliella9  Clem.    See  under  Juglans  nigra  (supra) 

Lithocolletis  carycealbella,  Cham.  Larva  in  a  tentiform  mine  ii 
under  surface  of  the  leaves. 

Aspidisca  lucifluella,  Clem.  Larva  in  a  small  blotch  mine,  from  v 
it  cuts  out  its  pupal  case. 

Coleoplwra  carycefoliella,  Cham.  (&  Clem.T).  Larva  feeds  in  a  < 
drical  case  attached  to  the  under  surface  of  tbe  leaves. 

Nepticula  carycrfoliella,  Clem.  Imago  unknown.  Larva  in  a  1 
crooked  mine  on  tbe  upper  side  of  tbe  leaves. 

Ypsolophus  carycefolielUi)  Cham.    Larva  sews  together  the  leaves 

Gracilaria,  sp.T  (probably  G.  blandella  Clem.).  Imago  unkr 
The  larva  when  young  makes  a  linear  whitish  mine  in  the  uppei 
face  of  the  leaves. 
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CUPULIFERJE. 

'.us.     Oak  (various  species). 

erent  species  of  Oak  are  so  frequently  fed  on  by  the  same  larvae, 
have  not  attempted  to  arrange  them  according  to  the  botanical 
l,  since  that  would  cause  too  frequent  repetition  of  the  account  of 
arva.  I  have  therefore  arranged  them  simply  as  miners  of  the 
and  lower  surfaces  of  the  leaves,  with  an  occasional  note  as  to 
ecies  of  Oak  fed  upou  by  the  larva.  The  species  which  feed  ex- 
ly  are  arranged  separately,  following  the  leaf-mining  species.) 

Leaf-miners  of  the  upper  surface. 

ocolletis  cincinnatiella,  Cham.    Yellowish  blotch  mine. 

wcolletis  hamadryadella^  Clem.    Whitish  blotch  mine. 

locolletis  tubiferella,  Olem.     /      Miues  somewhat  like   the  track 

locolletis  bifasciella,  Cham.    )  made  by  a  drop  of  water  as  to  form. 

xocolletis  bicolorella,  Cham.    Yellowish  blotch  mine,  like  that  of 

iclla  in  Elm. 

kocolletis  unifasciella,  Cham.    ")      Irregular  yellowish  blotch  mines, 

hocolletis  bethuneella,  Cham.     V  smaller  than  that  of  cincinnatiella, 

kocolletis  castaneceella,  Cham.    3  aQd  usually  in  Bed  or  Black  Oaks. 

cheria  zelleriella,  Clem. 

zheria  pruinoseella,  Cham. 

cheria  castaneceella,  Cham. 

cheria  badiiella,  Cham. 

cheria  quercivorella,  Cham. 

cheria  quercitella,  Clem. 

cheria  citrinipennella,  Clem. 

cheria  complanoides,  Frey  &  Boll.    (Doubtful  species.) 

cheria  concolor,  Zeller.    (Food-plant  uncertain.) 

cheria  tinctoriella,  Cham. 

rticula  platea,  Clem.  .       )      Imago  unknown.    Larvae  of  both  in 

rticula  anguinella,  Clem.  )  crooked,  linear  mines. 

rtieula  quer<npulchella}  Cham.    ) 

rticula  quercicastanella,  Cham.  }  Larvae  in  crooked,  linear  mines. 

rticula  saginella%  Clem.  3 

'i&cium.    Imago  unknown.    The  larva,  in  Colorado,  makes  a  large 

orm  mine  in  the  upper  side  of  the  leaves,  which  is  almost  a  fac* 

>  of  that  made  in  the  Ohio  Valley  by  the  larva  of  Coriscium  dlbano- 

Cham,  in  the  under  surface  of  the  leaves. 

eophara  querciella,  Clem.    Imago  unknown.    The  larva  lives  in  a 

rhich  it  attaches  to  the  leaves. 

astega  timidella,  Clem.    Imago  unknown.    Larva  at  first  mines  the 

3,  and  afterward  lives  in  a  tube  made  of  "  frass".    (f  Not  a  Tineina.) 


Tentiform  mines. 
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Leaf -miners  of  the  under  surface. 

Lithocolletis  quercitorum,  Frey  &  Boll. 

IAtliocolletis  fitchella,  Clem. 

Lithocolletis  basistrigeUa,  Clem. 

Lithocolletis  ceriferella,  Clem. 

Lithocolletis  quereipulcheUa,  Cham. 

Lithocolletis  quercialbellay  Cham. 

Lithocolletis  fuscocostella,  Cham. 

Lithocolletis  albanoteUa7  Cham. 

Lithocolletis  obstrictella,  Clem. 

Lithocolletis  hageni9  Frey  &  Boll. 

Lithocolletis  argentifimbrieUoj  Clem. 

Lithocolletis  intermedia,  Frey  &  Boll.    Doubtful  species. 

Lithocolletis  mirifica,  Frey  &  Boll.    Doubtful  species. 

Ornix  quercifoliella,  Cham.    Under  edge  of  leaf  turned  down. 

Coriscium  albanotella,  Cham.    Large  tentiform  mine. 

The  following  species  either  roll,  fold,  or  sew  the  leaves  together 

Ypsolophus  querciella,  Cham. 

Oelechia  querciella,  Gham. 

Oelechia  quercinigraella,  Cham. 

Oelechia  quercivorella,  Gham. 

Oelechia  quercifoliella,  Cham. 

Cryptolechia  quercicella,  Clem. 

Machimia  tentoriferella,  Clem.    Larva  in  a  web. 

The  following  species  feed  in  galls : — 

Ypsolophus  quercipomonella,  Cham. 

Gelechia  galkegenitella,  Clem. 

Hamadryas  bassettella,  Clem. 

Blastobasis  glandulella  (Holcocera  glandulella  Biley)  feeds  in  acor 

Castanea  Americana.    Chestnut. 

Lithocolletis  castaneceella,  Cham.  Larva  in  a  blotch  opper-sa 
mine  in  the  leaves. 

Lithocolletis,  sp.f  Imago  unknown.  Larva  in  tentiform  mil 
under  surface  of  leaves. 

Bucculatrix  trifasciella,  Clem.    The  larva  probably  feeds  on  it 

Tischeria  castanecBella9  Cham.  Larva  mines  the  upper  surface  ( 
leaves. 

Nepticula  castanaefoliella,  Cham.  Larva  in  crooked,  linear  mir 
the  upper  surface. 

Fagus  sylvatioa.    Beech. 

Cryptolechia  fagiuella,  Cham.  The  larva  sews  together  the  lea1 
August  and  later. 
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OHYLUS  AMERICANA.     Hazel. 

LithocoUetis  coryliella,  Cham.  Larva  in  a  nearly  circular  blotch  mine 
i  the  upper  surface. 

Nepticuta  corylifoliella,  Clem.  Imago  unknown.  Larva  in  a  linear, 
xooked  mine  in  the  upper  surface. 

Qdeckia  coryliella,  Cham.  Imago  unknown.  Larva  in  the  male  cat- 
rins  in  autumn. 

Hyale  ooryliella,  Cham.    Larva  in  a  web  on  under  surface  of  the  leaves. 

Ostbya  virginica.    Iron  Wood  or  Hornbeam. 

LithocoUetis  obscuricosteUa,  Glem.  )    Larva  in  tentiform  mines  in  un- 

LithocoUetis  ostrycBfoliella,  Glem.    )  der  side  of  leaves. 

LithocoUetis  coryliella,  Cham.    See  under  Gorylus  (supra). 

IMhocoUetis  tritamiaella,  Cham.  Larva  in  roundish  blotch  mine  in 
upper  surface  of  the  leaves. 

Mm  ostryceella,  Cham.  Larva  in  a  flat  mine  between  two  ribs,  with 
a  row  of  "trass"  on  each  side. 

Atpidisca  ostrycefolieUay  Glem.  Imago  unknown.  Larva  in  a  minute 
blotch  mine  in  upper  surface  of  leaves,  from  which  it  cuts  out  its  pupal 
case. 

Septicula  ostrycefoliella,  Glem.  )      Imago   unknown.     Larv®  make 

Xepticula  virginiella,  Glem.  £  linear,  crooked  mines  in  upper  sur- 
face of  leaves. 

OracUaria  ostryceella,  Cham.  Imago  unknown.  The  larva  when  very 
small  makes  a  liuear,  whitish  mine  in  the  upper  surface  of  the  leaves. 

Cokophora  ostryce,  Glem.  Imago  unknown.  The  larva  lives  in  a  case 
*nd  feeds  on  the  under  surface  of  the  leaves. 


Cabpinus  Americana.    Waterbeech,  Hornbeam. 
LithocoUetis  coryliella,  Cham.    See  under  Corylus. 

BETULACEJ3. 
Alnus.    Alders. 


LithocoUetis  alnivoreUa,  Oham. 

the  under  side  of  the  leaves. 


LithocoUetis  almfoliella,  Hiibner.         > 

Boll.  ) 


Larvae  in  tentiform  mines  in 
LithocoUetis  auronitens,  Frey  & 


OracUaria  alnicolella,  Cham.  )      When  very  young,  the  larv®  mine 

OracUaria  alnivorella,  Gham.  )  the  leaves;  when  older,  they  roll  them 

downward,  alnicolella  from  the  tip,  alnivorella  from  the  side. 

Lt/onetia  alniella,  Gham.    The  larva  makes  a  large  brownish  blotch 

tine  in  the  leaves. 

SALIOAOE^. 

8aux  (various  species).    Willows. 

LithocoUetis  salicifoliella,  Gham.  (&  Glem.  f ).    Larva  in  a  tentiform 
mine  in  the  under  surface  of  leaves. 
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Oracilaria  salicifoliella,  Cham.  Larva  in  a  blotch  mine  in  upper  sur- 
face of  the  leaves. 

Qracilaria  purpuriella,  Cham.  Larva  rolls  the  leaves  from  the  tip  so 
as  to  form  a  cone. 

Cemiostoma  albeUa^  Cham.    LarvsB  in  large  blackish  blotch  mines. 

Aspidisca  saliciella,  Clem.  &  Cham.  Larva  in  a  minute  blotch  mine, 
from  which  it  cuts  out  its  pupal  case. 

Nepticula  JuscotibiceeUa,  Clem.  Larva  in  a  linear  mine  bent  back  on 
itself. 

Nepticula.  Two  unknown  species  make  narrow,  linear,  crocked  mines, 
one  of  which  is  in  the  upper  and  the  other  in  the  lower  surface  of  the 
leaves. 

Marmara  salicteUa,  Clem.    Larva  burrows  in  young  twigs. 

Batrachedra  prceangusta,  Haw.  ^  The  specific  distinctness  of 
Batrachedra  salicipomonella,  Clem.  >  the  insects  described  under  these 
Batrachedra  striolata,  Zeller.  j  names  seems  to  me  not  suffici- 

ently established.  B.  salicipomonella  was  bred  from  galls  made  by  other 
insects  on  Willows.  The  mode  of  feeding  of  the  others  is  not  satisfac- 
torily determined. 

Qelechia  salicifungella,  Clem.  )  T  .    '    ,•         j    ^    ^     . 

„  ,    , .    -      .       ,7    ™  >  LarvsB  in  galls  made  by  Cyntps. 

Oelecnta  fungtvorella,  Clem.     \  *         * 

Qelechia^  sp.t    Imago  unknown.    The  larva  sews  together  Willow 

leaves  at  great  elevations  in  the  Rocky  Mountains. 


Populus  (various  species).    Poplars,  Aspens,  Cottonwood. 

Cemiostoma  albella,  Cham.    See  under  8alix. 

Batrachedra  prceangusta^  Haw.  \ 

Batrachedra  salicipomonella,  Clem.  \  See  under  Salix. 

Batrachedra  striolata,  Zeller.  3 

Aspidisca  sp.f  Makes  a  minute  mine  in  Aspen  leaves  in  OregoD 
Possibly  it  is  A.  splendoriferella  Clem. 

Qracilaria  populiella,  Cham.  Larva  rolls  Aspen  leaves  in  the  BockJ 
Mountains. 

G.  purpuriella,  Cham.  Larva  mines  leaves  of  Silver-leaf  Poplar.  Se* 
under  Salix. 

Lithocolletis  populiella,  Cham.  Larva  in  a  tentiform  mine  in  undei 
side  of  leaves  of  Silver-leaf  Poplar. 

A  larva  of  an  unknown  Nepticula  (?)  mines  leaves  of  Cotton  woods  it 
Colorado. 

A  larva,  possibly  not  Lepidopterous,  mines  Cottonwood  leaves  at  th* 
tip  in  the  upper  surface  in  Colorado. 

LILIACEJ3. 

Yucca  (various  species  t).    Soap  weed,  Spanish  Bayonet,  Bear's  Grass. 

Pronuba  yuccaseUa,  Biley.  Larva  feeds  in  the  ovary  on  the  seed- 
Imago  found  in  the  flowers. 
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SMILACE.E. 

Smilax  glatjca.    Greenbrier,  Sarsaparilla. 

PhyUacnist%8  smilaciseUa.     Imago   unknown.     The   larva  makes  a 
linear  white  mine  in  the  upper  surface  of  the  leaves. 

GRAMINEJ3. 

BRACHELYTRUM  ANGU8TATTJM. 

EJackista  brackelytrifolieUa,  Clem.    Larva  mines  in  the  leaf-blades. 

Poa  pratense.    Blue  Grass. 

Elachista  prcematurella,  Clem.    Larva  probably  mines  the  blades  of 

this  grass. 

« 

Panicum  clandestinum.    Panic  Grass. 
Cyclopias**  panicifolieUa,  Olem.    The  larva  mines  the  leaf-blades. 

Imticum  vulgare.    Wheat. 
Qelechia  cerealella,  Auct    The  larva  feeds  on  the  grain. 


EtT.  V -INDEX  TO  THE  DESCRIBED  TINEINA  OF  THE  UNITED 

STATES  AND  CANADA. 


By  V.  T.  Chambers. 


Having,  in  the  last  ten  years,  described  a  large  number  of  new  species 
of  the  Tineina,  with  notes  on  many  other  species  previously  known  in 
?ariou8  scientific  periodicals,  and  the  notes  and  descriptions  referred  to 
being,  therefore,  scattered  through  various  volumes,  I  have  been  urged 
by  other  entomologists  to  catalogue  the  species.  Many  other  species 
bad  been  previously  described  by  other  authors,  whose  publications 
were  equally  scattered  and  inaccessible  with  my  own,  so  that,  for  my 
own  convenience  in  the  study  of  the  group,  I  had  prepared  an  index  for 
ready  reference  to  the  species,  and  that  index  needed  but  little  alteration 
to  make  it  complete,  so  far  as  I  am  acquainted  with  the  species. 

Convinced  that  a  catalogue  of  my  own  species  only  wonld  be  of  but 
little  service  to  students,  while  the  writings  of  others  were  so  inacces- 
sible, and,  indeed,  unknown  to  many  American  entomologists,  it  has 
teemed  to  me  that  a  publication  of  this  index  would  answer  the  pur- 
pose better  than  a  mere  catalogue  of  the  species.  I  therefore  offer  it  in 
the  hope  that  it  may  prove  as  useful  to  brother  entomologists  as  it  has 
been  to  me. 

It  is  only  an  index  of  the  species  as  American  species.  Many  of  our 
species  are  identical  with  those  of  Europe,  aud  I  have  uot  attempted  to 
abstract  the  entomological  literature  of  Europe  as  to  these  species. 

As  to  the  European  literature  of  the  subject  ( American  Tineina),  I  have 
not  attempted  to  bring  it  down  to  a  later  period  than  the  latter  part  of 
the  year  1875.  For,  having  been  absent  in  Colorado  during  the  greater 
part  of  the  time,  it  was  impossible  to  keep  au  courant  with  it;  and  if 
toy  European  publications  have  been  made  since  that  time  they  are 
unknown  to  me.  A  letter  from  a  gentleman  in  Europe,  received  by  me 
in  1875,  informed  me  that  Professor  Frey  was  then  engaged  upon  a 
fork  on  American  Tineina,  but  if  it  has  been  published  I  have  not 
earned  the  fact.  So  far  as  American  publications  are  concerned,  the 
odex  is  brought  down  to  November,  1877,  with  references,  also,  to  vol- 
ime  10  of  the  Canadian  Entomologist  (1878),  which  will  contain  notes 
(ready  prepared  upon  some  species.  There  are  also  references  to  spe- 
ies  described  upon  previous  pages  of  this  volume.  These  references  are 
mply  to  the  volume,  not  to  the  page. 

Professors  Zeller  and  Frey  have  described  many  of  our  species  in 
irious  European  publications.    Usually  (always?),  however,  tiie^a  \fflr 
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pers  have  been  issued  in  a  separate  form,  with  different  paging  from 
that  of  the  volumes  in  which  they  were  originally  pnblished.  In  such 
cases,  these  separate  publications  will  be  more  accessible  to  American 
students  than  the  original  publications,  and  I  have,  therefore,  in  the 
iudex  used  the  paging  as  given  in  the  separate  papers  instead  of  that 
of  the  volumes. 

For  the  convenience  of  any  who  may  not  have  Mr.  Stainton's  valuable 
republication  of  Dr.  Olemens's  papers,  I  have  also  given  references  to 
the  Proceedings  of  the  Academy  of  Natural  Sciences,  Philadelphia,  and 
those  of  the  Entomological  Society  of  Philadelphia,  in  which  his  papep 
were  originally  published. 

It  has  unfortunately  so  happened  that  Professors  Zeller  and  Prey  and 
I  have  been  engaged  in  the  study  of  the  group  at  the  same  time,  and 
each  to  a  great  extent  in  ignorance  of  what  the  other  was  doing,  and 
the  necessary  result  has  been  a  confusion  of  the  synonymy  of  some  oi 
the  species.  This  I  have  corrected  so  far  as  I  have  been  able  from  the 
descriptions  and  figures  given  by  them ;  but  doubtless  a  comparison  of 
specimens  would  reveal  other  cases  in  which  the  same  species  has  been 
more  tban  once  described  under  different  names. 

The  genus  Oeleckia  is  in  a  chaotic  condition.  It  includes  almost  any- 
thing  of  a  certain  general  type  of  structure.  Many  attempts  have  been 
made  to  subdivide  it,  but,  to  my  mind,  they  are  all  unsatisfactory.  I 
have  also,  myself,  sometimes  attempted  to  define  new  subgroups  in  the 
genus,  but  my  own  efforts  in  this  direction  are  not  more  satisfactory 
tban  those  of  others;  and  while  I  have  given  them  in  their  proper  place 
iu  the  alphabetical  arrangement,  in  italics,  I  have  included  all,  or  by  fat 
the  greater  part  of  them,  under  Gelechia.  I  have  pursued,  also,  the  same 
course  with  the  genus  Laverna}  which,  though  not  inconveniently  large, 
is  not  much  better  limited  than  Oeleckia, 

By  some  mischance  or  other,  I  have  seldom  been  able  to  look  ove 
the  proof-sheets  of  papers  heretofore  published  by  me  on  the  Tintinc 
scarcely  a  dozen  proof-sheets  having  been  examined  by  me.  Owing  t 
this  fact,  and  to  careless  writing  also,  no  doubt  the  names  of  specie 
described  or  referred  to  by  me  are  frequently  incorrect,  the  same  nam 
sometimes  appearing  under  two  or  three  different  forms. 

In  the  following  index  I  have  attempted  to  correct  these  errors  so  fa 
as  it  may  be  done,  and  the  names  hereiu  given  are  those  that  were  ii 
tended  originally  in  such  cases. 

The  imperfections  of  this  work  are  many,  no  doubt,  and  are  perhap 
more  evident  to  me  than  to  any  one  else.  Nevertheless,  I  hope  it  wi 
answer  sufficiently  well  for  a  present  index,  and  for  the  basis  of  a  inoi 
perfect  catalogue  hereafter. 

Many  of  the  generic  names  originally  given  by  the  authors,  such  a 
Aspidutca,  Blepharocera^  Phcetusd)  Witeonia,  and  others,  are  preoccupiei 
and  will  have  to  be  changed.  I  have  not,  however,  made  any  of  the* 
changes  iu  this  work,  which  purports  to  be  nothing  more  than  a 
"  index"  to  what  has  already  been  published. 
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REFERENCES  AND  ABBREVIATIONS.* 

>. — Agricultural  Reports  of  United  States  Agricultural  Department. 
L — American  Naturalist. 

XaL  Hut — Annals  of  the  Lyceum  of  Natural  History  of  New  York. 
Kennt. — Beitrage  zurKenntniss  der  Nordamerikanischen  Nachtfalter. 
iff.  Soc — Bulletin  of  the  Buffalo  Society  of  Natural  History. 
»*. — Canadian  Entomologist. 

\ar.  Jour.  ScL — Cincinnati  Quarterly  Journal  of  Science. 
o.  Mag.— Entomologists1  Monthly  Magazine. 
eek.  Int. — Entomologists'  Weekly  Intelligencer. 
-Onide  to  the  Stady  of  Insects  (Packard). 

BuL  Geo.  Snr. — Bulletin  of  the  United  States  Geological  and  Geographical  Sor- 
est. Jmer. — Lepidoptera  der  Westkilste  Amerikas  (Zeller). 
i*.— Zeller  in  "Linea  Entomological 

isL  Tm. — Natural  History  of  the  Tineina  by  Stainton,  Zeller  and  Frey. 
p. — Report  of  the  Entomological  Society  of  Ontario  (Canada). 
lead.  Nat.  Set.  Pkila. — Proceedings  of  the  Academy  of  Natural  Science  (Philadel- 
),  2d  series. 

'.nt.  Soc  Fhila. — Proceedings  of  the  Entomological  Society  of  Philadelphia. 
om.  Ag.  Soc — Report  on  the  Injurious  and  Beneficial  Insects  of  Massachusetts* 
5  Board  of  Agriculture.    Reports  1-3.    1871-1873. — Packard, 
ox.  Ins.  Mo. — Riley's  "  Reports  on  the  Noxious,  Beneficial,  and  Other  Insects  of 
Miri*. 

nr.  Ins.  N.  F.— Dr.  Fitch's  *'  Reports  on  the  Noxious,  Beneficial,  and  Other  Insects 
ftw  York  ". 

£«.— Schmetterlinge  von  Europa. 

'.—Frey  and  Boll,  in  Stettiner  Entomologische  Zeitnng,  1873. 
or.  Amer. — "  Tineina  of  North  America."     (Stainton's  republication  of  the  Clem- 
papers.) 
/*«.— Harris's  Treatise  on  Insects  Injurious  to  Vegetation. 

ACANTHOCNEMES.    (Chambers.) 
:scoscapulella,  Cham. — Ante%  104. 

ADELA.    (Latreille.) 

blla,  Cham. — Can.  Ent.  v.  73 ;  ix.  207. 

iviella,  Zell.— Bei.  z.  Kennt.  May,  1873,  26.— Can.  Ent.  ix.  206. 

balybeis,  Zell. — Bei.  z.  Kennt.  May,  1873,  25. 

)icte)  corruscifasciella,  Cham.— Can.  Ent.  v.  74;  ix.  207. 
(Dicte  corruscifasciella^  Cham.  loc.  cit.) 
(Adela  tchkegeri,  Zell. — Bei.  z.  Kennt.  May,  1873,  27.) 

aseiella,  Cham. = A.  trigrapha,  Zell.  post) 

lamensella,  Cham. — Cau.  Ent.  viii.  104. 

idisgsella,  Clem.— Proc.  Ent.  Soc.  Phila.  1864,  ii.  426.— Tin. 
Nor.  Araer.  250. — Guide,  348. 

►rria's  **  Synopsis  ";  contains  brief  descriptions  of  a  few  species  but  as  they  are 
or  condensed  from  the  original  descriptions,  which  are  referred  to  in  this  "In- 
I  have  not  deemed  it  necessary  to  refer  further  to  them  herein.  The  "  Synopsis  *, 
tained  in  the  Smithsonian  Miscellaneous  Collections,  v.  4,  and  has  also  been, 
tely  published. 
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(A.  schUcgeri,  Zell.=A.  corruscifasoiella,  Cham.  smpra.) 
A.  trifasciella,  Cham. — Can.  Ent  viii.  103. 
A.  trigeapha,  Zell. — Bei.  z.  Kennt.  May,  1875, 136. 
(A.  fasciella9  Cham.— Can  Ent  viii.  103.) 

(ADBASTEIA.    Chambers.) 

(A.  quercifoliella,  Cham.    =  Gelechia  quercifoliella,  Cham.) 
(A.  querciella,  Cham.  =  Gelechia  querciella,  Cham.) 

(A.  alexandriaella,  Cham.  =  Gelechia  alexandricdeUa,  Cham.) 
(A.  fasciella,  Cham.  =  Gelechia  fasciella  Cham.) 

MM  A.    (Chambers.) 

M.  ostry^eella,  Cham. — Can.  Ent.  vi.  74;  viii.  172;  x.  p.  — . 
M.  purpuriella,  Cham. — Can.  Ent  vi.  73;  x.  p.  — • 
(Chry8opeleia  purpuriella^  Cham,  ibid.) 

(MSYIM.    Chambers.) 

(^j.  fasciella,  Cham.  =  Grattlaria  fasciella,  Ch&m.  post) 

AELOLE.    (Chambers.) 

A.  bella,  Cham. — Can.  Ent  vii.  73. — Hayd.  Bui.  Geo.  Bar.  iii.  144— 
Can.  Ent.  ix.  72. 

AGNIPPE.    (Chambers.) 

A.  biscolorella,  Cham. — Can.  Ent  iv.  195;  v.  230;  ix.  231.  | 

(A.  fuscopulvella,  Cham.  ibid.  =  biscolorella,  var.) 

(ALEDCITA.    Auct) 

(A.  cerealcllay  Oliv.  =  Gelechia  cerealeUa,  post.) 

AM  ADRY  A .    (Clemens.) 

A.  effrenatella,  Clem. — Tin.  Nor.  Amer.  39,  55,  59,  60,  86. — Proc. 

Acad.  Nat.  Sci.  Phila.  1859,  260.— Cin.  Quar.  Jour.  ScL  iL 

256.— Bei.  z.  Kennt.  May,  1873,  19. 

A.  clemensella,  Cham. — Can.  Ent.  vi.  232. — Cin.  Quar.  Jour.  Sci.  iL 

256. 

(ANACAMPSIS.    Curtis.) 

(A.  agrimoniella   =     Gelechia  agrimoniella,  post.) 
(A.  cerealella         =     Gelechia  cereatella,  post) 
(A.glandiferella  f  =     G.  gland  if erella,  post.) 
(A.  robiniclla        =  t  G.  robiniella,  post.) 
(A.  sarcitella         =  f  G.  sarcitella,  post.) 

ANAPHORA.    (Clemens.) 

A.  arcanella,  Clem. — Tin.  Nor.  Amer.  57,  58. — Proc.  Acad.  Nat.  ScL 
1859,  262.— Can.  Ent.  iv.  143,— Ante,  79. 
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L  agrotipennella,  Grotc. — Can.  Ent.  iv.  137 ;  viii.  185. — Ante,  79. 

L  bombtcina,  Zell. — Bei.  z.  Kenut.  May,  1873, 16. — Ante,  70. 

L  mortipennella,  Grote. — Can.  Ent.  iv.  137. 

L  plumifkontklla,  Clem. — Tin.  Nor.  Ainer.  39,  57,  59,  60. — Proc. 

Acad.  Nat.  Sci.  Pbijji.  185D,  261.— Bei.  z.  Kennt.  1873,  17. 
^.  popeanhlla,  Clem. — Till.  Nor.  Airier.  57. — Proc.  Acad.  Nat.  Sci. 

Phila.  1859, 261.— Can.  Ent.  iv.  137, 143.— Bei.  z.  Kennt.  1873, 

15.     =  f  scardina,  Zell. 
h-  scaedina,  Zell.  =  tpopeauclla,  Clem. — Bei.  z.  Kennt  May,  1873, 16. 
&.  texanella,  Cham. — Ante,  79. 

ANABSIA.    (Zeller.) 

^.  lineatella,  Zell. — Tin.  Nor.  Amer.  36, 128. — Proc.  Acad.  Nat.  Sci. 

Phila.  1860, 109.— Can.  Ent.  iv.  208;  vi.  243.— Ag.  liep.  1872, 

112. 
A.  pruniella,  Clem.  =  A.  lineatella,  svpra. — Tin.  Nor.  Amer.  and  Acad. 

Nat.  Sci.  Phila.  loc.  cih) 
L  SUFFU8BLLA,  Chum. — Can.  Ent.  vi.  243. 
L  thimaculella.  Cbam.— Can.  Ent.  vi.  243. — Ante,  92. 

ANESYCHIA.    (Hiibner.) 

.  discostbigella,  Cbam.— Hayd.  Bui.  Geo.  Sur.  iii.  pt.  1,  J22, 144. 

.  hagenella.  Cham. — Ante*  80. 

.  miuusella,  Cbam. — Can.  Eut.  vi.  233.— Hayd.  Bui.  Geo.  Sur.  iii.  pt. 

1, 121,  141. 
inultipunctclla}  Cbam.  Can.  Ent.  vi.  233,  =  Fsecadia  semihtgcns,  Zell. 

post.) 
spakcicella,  Clem. — Tin.  Nor.  Amer.  255. — Proc.  Eut.  Soc.  Pbila.  ii. 

430. 
TBiFUncELLA,  Cbam.— Can.  Ent.  v.  12. — Ante,  80. 

ANORTHOalA.    (Clemens.) 

PUNCTIPENNELLA,  Clem. — Tin.  Nor.  Amer.  40,  111. — Proc.  Acad. 
Nat  Sci.  Pbila.  1800, 161.— Can.  Ent.  vi.  245. 

ANTISPILA.    (ETer.-Seb.) 

ampelopsiella,  Cbam. — Can.  Ent.  vi.  168,  197  ;  ix.  191. 
cobnifoliella,  Clem. — Tin.  Nor.  Amer.  103.—  Proc.  Acad.  Nat.  Sci. 

Pbila.  1860,  11.— Can.  Ent.  vi.  166, 170, 198. 
hydranglsella,  Cbam. — Can.  Eut.  vi.  170 ;  ix.  195. 
issabella,  Clem. — Tiu.  Nor.  Amer.   142. — Proc.  Acad.  Nat.  Sci. 

Pbila.  18C0,  209.— Can.  Ent.  vi.  167, 198. 
3iTSS^£FOLlELLA,  Clem.— Tin.  Nor.  Amer.  19,  22,  102.— Proc.  Acad. 

Nat.  Sci.  Pbila.  I860, 11. 
,  VIT1COBDIFOLIELLA,  Cham. — Tin.   Nor.   Amer.   142.  —  P;oc.   Acad. 

Nat.  8ci.  Pbila.  1860,  209.— Can  Eut.  vi.  168,  198. 
Boll.  iv.  No.  1—0 
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ARGIOPE.    (Chambers.) 

A.  dorsimaculella,  Cham. — Can.  Ent  v.  13. 174. 

[Eenbeia  dovsimaculella,  Cham. — Can.  Ent.  iv.  43.) 

ARGYRESTHIA.  -(HUbner.) 

■ 

A.  abdominalis,  ZelL— Bei.  z.  Kennt.  May,  1870, 106. 

A.  altissimella,  Chain. — lluyd.  Bui.  Geo.  Sur.  iii.  pt.  1, 130, 147. 

A.  anderegiella,  F.  v.  R. — Proc.  Acad.  Nat.  Sci.  Phila.  1860,  7.— Tin. -' 
Nor.  Amer.  39, 93. — Can.  Ent.  vi.  10 ;  vii.  145. — Bei.  z.  KeonL  ;« 
May,  1873, 104.— tHayd.  Bui.  Geo.  Sur.  iii.  131,  141. 
'  (A.  oreanella,  Clem. — Tin.  Nor.  Amer.  and  Proc.  Acad.  Nat.  So. . 
loc.  cit.  supra.) 

A.  apicimaculella,  Cham. — Can.  Ent.  vi.  11  (and  erroneously  by  a 
MS.  name  at  vi.  145,  as  visaliella). 

A.  austerella,  Zell. — Bei.  z.  Kennt.  May,  1873, 105. 

(A.  undulatella,  Cham. — Can.  Ent.  vi.  10;  vii.  145;  ix.  72.) 

A.  belangerella,  Cb<im. — 'Jan.  Ent.  vii.  145. 

A.  deletella,  Zell.— Bei.  z.  Kennt.  May,  1875, 105. 

A.  G(EDARTELLAf,  Lin. — Can.  Ent.  vii.  144;  viii.  19. — Ent.  Mo.  Mag.iL 
279. — Cin.  Quar.  Jour.  Sci.  ii.  294. — Hayd.  Bui.  Geo.  Sur.  iii 
131,  141,147. 

A.  montella,  Cham. — Tlayd.  Bui.  Geo.  Sur.  iii.  130. 

A.  quadristrigella,  Zell. — Bei.  z.  Ken nt.  1873, 104. 

A.  qt'ERCICOLella,  Cham. — Hayd.  Bui.  Geo.  Sur.  iii.  130. 

(A.  oreasclln^  Clem.  =  A.  anderegiella^  ante.) 

A.  pedmontella,  Cham. — Hayd.  Bui.  Geo.  Sur.  iii.  131. 

(A.  undulatella,  Cham.  =  A.  avHterella,  Zell.  ante.) 

(ARGYROMIGES.    Curtis.) 

(A.  morrisella,  Fiteh,  =  Litlwcolletis  rohiniella,  C\em.  post.) 

(A.  ostensackenella,  Fitch,  =  Lithocolletin  ostensackenella^  Fitch, port*) 

(.1.  ■pscudacaciella,  Fitch,  =  Lithocolletis  robiniella,  Fitch,  post.) 

(A.  quervialbella,  Fitch,  =  Lithocolletis  quercialbella^  Fitch, post.) 

{A.  qucrvifirtiella,  Fitch,  =  Lithocolletis  Jitchella,  Clem,  post) 

(A.  uhlerella,  Fitch,  =  Lithocolletis  uhlcrella,  Fitch, post.) 

ASPIDISCA.    (Clemens.) 

A.  diospyriella,  Cham.  =  ! splendoriferella,  Clem. — Can.  Ent  vi.  217. 
A.  ella,  Cham.  =  f  A.  lucifluella,  Clem.— Can.  Ent.  iii.  224;  vi.  152, 21& 
A.  juglandiella,  Cham.    (?  =  splendoriferella,  Clem,  or?  =  lucifln- 

ella.  Clem.). — Can.  Ent.  vi.  151,  218  el  seq. 
A.  luciflttella,  Clem. — Tin.  Nor.  Amer.  143 ;  Proc.  Acad.  Nat  Sci. 

Phila.  1SG0,  209.— Can.  Ent.  iii.  224;  vi.  218. 
A.  ostryjefoliella,  Clem.— Tin.  Nor.  Amer.   171. — Proc.  Ent.  Soc. 

Phila.  1861,  82. 
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rruniella,  Clem.  =  A.  splcndorifercUa,  Clem.) 

aliceell^,  Gbam.  (and  Clem.!). — Tin.  Nor.  Amer.  171. — Proe.  Ent. 

Sac  Phila.  1861,  82.— Can.  Ent.  vi.  169. 
plendoriferella,  Clem.— Tiu.  Nor.  Amer.  23,  26,  105. — Proc. 
Acad.  Nat.  Sci.  Phila.  1860, 12.— Can.  Eut  iiL  223;  v.  50;  vi. 
149, 219— Ent  Mo.  Mag.  ix.  17. 
(A.  pruiiiella,  Clem. — Tin.  Nor.  Amer.  171. — Proc.  Ent.  Soc. 

Phila.  1861,  82.) 
(Lyonetia  saccatellaj  Pack.  Gnide,  355. — Can.  Ent.  iii.  223.) 

(ASYCHNA!    Stainton.) 

pulvella,  Cham. — Can.  Ent  viii.  171 ;  i*.  145.) 

BATBACHEDBA.    (Stainton.) 

lexensella,  Cham,  (doubtful  species). — Hayd.  Bal.  Geo.  Snr.  iii 

134.— Can.  Ent  ix.  146. 
i  jsaxgusta,  Haw. — Ins.  Brit.  iii.  230,  and  authorities  there  cited. — 

Hayd.  Bui.  Geo.  Sar.  iii.  134, 141.— Can.  Ent.  ix.  145. 
llicipomonella,  Clem.— Tin.  Nor.  Amer.  265. — Proc.  Ent  Soc. 

Phila.  v.  142;  vi.  273.— Bei.  z.  Kennt  113.— Can.  Ent  ix. 

146.— Hayd.  Bui.  Geo.  Sur.  iii.  134.— Guide,  352. 
biolata,  Zell.— Bei.  z.  Kennt.  1873,  113 Can.  Ent.  ix.  145. 

BEDELLIA.    (Stainton.) 

>:\inttlentklla,  Zell.— Tin.  !Nor.  Amer.  30,  189.— Proc.  Ent.  Soc. 
Phila.  1862,  147.— Cin.  Quar.  Jour.  Sci.  ii.  297.— Hayd.  Bui. 
Geo.  Sur.  iii.  133,  141. 
(B.  staintonella,  Clem. — Tin.  Nor.  Amer.  95. — Proc.  Acad.  Nat 
Sci.  Phila.  1860,  8.— Proc.  Ent.  Soc.  Phila.  1862,  147.) 

(BEGOE.    Chambers.) 

>8toluteella,  Cham.=  Nothris  eupatoriiella,  Cham,  post) 

BLASTOBASIS.    (Zeller.) 

tjfuoella,  Zell.— Bei.  z.  Kennt.  100. 
lalcofrontella,  Clem. 

(Holcocera  chalcofrontella,  Clem.) — Tin.  Nor.  Amer.  226. — Proc 

Ent.  Soc.  Phila.  ii.  J  22.— Can.  Ent.  iv.  65;  vi.  216.— Cin.  Quar. 

Jour.  Sci.  ii.  256. — Bei.  z.  Kennt.  May,  1873,  95. 
emensella,  Cham. 

(Holcocera  clemensella,  Cham.) — Can.  Ent.  vi.  246. 
ACTILINEELLA,  Zell.— Bei.  z.  Kennt.  1873,  98. 
.ttxella,  Zell. — Bei.  z.  Kennt  1873, 101. 
gantella,  Cham. — Can.  Ent.  viii.  219.— Hayd.  Bui.  Geo.  Sur.  iii. 

149. 
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B.  gilbociliella,  Clem. 

(Holcocera  gilbociliella,  Clem.) — Tin.  Nor.  Aro^r.  227.—] 
Ent.  Soc.  Phila.  ii.  122.— Bei.  z.  Kennt.  1873, 95. 

B.  GLANDULELLA,  Rilev. 

(Gclechm  glandulella,  Riley.) — Can.  Ent.  iii.  13. 

(Holcocera  glandulella,  Biley.) — Can.  Ent  iv.  18, 38,62,  Co.— 

Nox.  Ins.  Mo.  n.  4, 144. — Gin.  Qatir.  Jonr.  Sci.  ii.  256. 

B.  livolella,  Zell.— Bei.  z.  Kennt.  May,  1873,  99. 

B.  modestella,  Clem. 

(Holcocera  modestella,  Clem.) — Tin.  Nor.  Amer.  227. — Proc.] 

Soc.  Phila.  ii.  122. 

B.  nuiulella,  Zell.— Bei.  z.  Eennt  1873,  97 ;  1875, 139. 

B.  fuscopulvella,  Clem. 

(Holcocera  fuscopulvella,  Clem.) — Tin.  Nor.  Amer.  227.— F 

Ent  Soc.  Phila.  ii.  122. 

B.  pukpukocomella,  Clem. 

(Holcocera  2>urpurocomeUa1  Clem.) — Tin.  Nor.  Amer.  227.— V 

Ent.  Soc.  Pbila.  ii.  123. 

B.  quisquiliella,  Zell. — Bei.  z.  Kennt  1873,  97. 

B.  retectella,  Zell. — Bei.  z.  Kennt  1873,  97. 

B.  soiaphiella,  Zell.— Bei.  z.  Keuut  1873,  95.— Can.  Ent  ix.  71. 

B.  segnella,  Zell. — Bei.  z.  Kennt  1873,  96. 

B.  triangularisella,  Cham.— Ciu.  Quar.  Jonr.  Sci.  ii.  256. — Can. 

ix.  71. 

(BLABOPHANES.) 

(B,  rustivella  and  B.  dorsistrigella%  Clem.  vid.  Tinea.) 

BLEPH  AROCER  A.    (Chambers.) 
B.  haydenella,  Cham. — Hayd.  Bui.  Geo.  Sur.  iii.  145. 

BRACHYLOMA.    (Clemens.) 

B.  unipuncta,  Clem. — Tin.  Nor.  Amer.  232. — Proc.  Ent.  Soc.  I 

1803,  126. 

BRENTHIA.    (Clemens.)* 
B.  pavonicella,  Clem. — Tin.  Nor.  Amer.  41,  134.— Proc.  Acad. 

Sci.  Phila.  1860, 172. 

B.  inflatella,  Clem. — Tiu.  Nor.  Amer.  209. — Proc.  Ent.  Soc.  Phila 

B.  vikginiella,  Clem — Tin.  Nor.  Amer.  257. — Proc.  Ent  Soc.  I 

iii.  505. 

(IBRYOTROPHA.) 

(?B.  opcrcuklla,  Zell.  vid.  Oelechia  operculella,  post.) 

BUCCULATR1X.    (Zeller.) 

(B.  albella,  Cham.  =»-B.  staintonella,  post.) 

B.  agnella,  Clem. — Tin.  Nor*  Amer.  147. — Proc.  Acad.  Nat.  Sci.  I 
I860,  211. 

, a ■     ■  .... 

*  Zeller  (Verb.  z.-b.  GetielL.  Wieu,  xxv.  32U)  refer*  these  sticks  to  C  ire  tits 
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[BROSUEFOLIELLA,  Cham. — Cin.  Qaar.  Jonr.  Sci.  ii.  119. 

nadensisella,  Cham. — Can.  Eat.  vii.  146. 

pitialbklla,  Chain.— Can.  Eat.  v.  150. 

eon  a  tell  A,  Clem.— Tin.  Nor.  Amer.  109.— Proa  Acad.  Nat.  Sci. 

1860, 13.— Can.  Ent.  v.  151. 
n aculatella,  Cham. — Can.  Ent  vii.  54. 
tigiosella,  Zell.— Bei.  z.  Kennt  1875, 148. 
jteella,  Cham. — Can.  Ent.  v.  151 ;  x.  p. — . 
agnella,  Cham. — Can.  Ent.  vii.  54. 
lveella,  Cham. — Can.  Ent  vii.  54. 
bscubopasciella,  Cham.— Can.  Ent.  v.  150. 
ackardella,  Cham. — Can.  Eat.  v.  151. — Cin.  Quar.  Jour.  Sci.  ii. 

120. 
♦omifoliella,  Clem.— Tin.  Nor.  Amer.  146.— Proc.  Acad.  Nat.  Sci. 

Phila.  1860, 211.— Can.  Ent.  v.  150.— Bei.  z.  Kennt  1875, 147.— 

Rep.  Nox.  Ins.  Mo.  n.  4,  49. 
JUinquenotella,  Chain. — Cin.  Quar.  Jonr.  Sci.  ii.  120. 

3TAINTONELLA,  Cham. 

(B.  albella,  Cham. — Hayd.  Bui.  Geo.  Sur.  iii.  140.  This  species 
was  named  and  described  in  -Colorado,  without  access  to 
libraries,  &c.  On  my  return  from  there,  I  found  that  Mr. 
Stainton  had  recently  described,  by  the  same  name,  a  spe- 
cies from  Syria.  I  therefore  rename  this  species  for  that  dis- 
tinguished entomologist.) 

rHUiELLA,  Packard — Am.  Nat.  v.  152. — Rep.  Nox.  Ins.  Mo.  n.  4,  51. 

eifasciella,  Clem.— Tin.  Nor.  Amer.  272.— Proc.  Ent.  Soc.  Phila.  v. 
147. — Can.  Ent  v.  149. — Cin.  Quar.  Jour.  Sci.  ii.  120. 

BDTALIS.    (Treit) 

albapennella,  Cham. — Can.  Ent.  vii.  11. 

asilaris,  Zell.— Lin.  Ent.  x.  230.— Tin.  Nor.  Amer.  40. 

RLVI8TRIGA,  Cham. — Can.  Ent  vii.  10, 54  (tnispriuted  buristriga). — 

Ante,  p.  — . 
trcaUlla,  vid.  Gelechia  cerealella.) 

orsipallidella,  Cham.— Can.  Ent.  vii.  10,  54.    Ante,  p.  — . 
boracensis,  Zell. — Bei.  z.  Kennt  1873,  94. 
lavifbontella,  Clem. — Tin.  Nor.  Ainer.  40, 120. — Proc.  Acad.  Nat. 

Sci.  Phil.  1860, 169.— Can.  Ent  vi.  8.— Bei.  z.  Kennt.  1873, 92. 

t  =  basilaris,  Zell. 
tscicomella,  Clem. — Tin.  Nor.  Amer.  120. — Proc.  Acad.  Nat  Sci. 

Phila.  1860, 169.— Can.  Ent.  vi.  8.— Bei.  z.  Kennt  1873,  92. 
maculatella,  Cham. — Can.  Ent  vii.  10. — Hayd.  Bui.  Geo.  Sur. 

iii.  144. — Ante,  p.  — .     (t  =  ehoracensis,  Zell.) 
rposiTELLA,  Zell. — Lin.  Eut  x.  241. 
atutella,  Clem. — Tin.  Nor.  Amer.  40, 127. — Proc.  Acad.  Nat  Sci. 

Phila.  1860, 169.    t  =  impositella,  Zell. 
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B.  pilosella,  Zell.— Bei.  z.  Kennt.  1873,  93. 

B.  planipennella,  Cham. — Can. Ent. vii.  10  (misprinted plauttpehnella). 

B.  trivinctella,  Zell. — Bei.  z.  Keunt.  1873,  92. — Ante,  93. 

(GALLIMA.    Clemens.) 
(C  argenticincttlla,  Clem.  vid.  (Ecoplwra  argenticinctella.) 

CATASTEGA.    (Clemens.) 

C.  aceriella,  Clem.— Tin.  Nor.  Amer.  178. — Proc.  Ent.  Soc.  Pbila.  [ 

i.  87. 

C.  HAMAMELIELLA,  CleiU. — Ibid.  J 

C.  timidella,  Clem. — Ibid. 

The  larva*  only  of  these  three  species  are  known,  and  they  probably 
do  not  belong  in  Tineina. 

CEMIOSTOMA.    (Zeller.) 

C.  albella,  Cham. — Can.  Ent.  iii.  23,  209. 

(CEROSTOMA.) 

t 

i 

(C.  brasicella,  Fitch,  vid.  Plutella  cruciferarum,  post.)  j 

(CERATOPHORA.)  j 

( C.  fullonella,  vid.  Gelcchia  fullonella,  post)  i 

(CH^TOCHILUS.)  ! 

j 
(The  following  species,  placed  by  Dr.  Fitch  in  Chwtochilus,  will  be  j 
found  under  Ypsolophus : — contubcrnalellusy  malifoliellus,  pometellus,  tri-  ' 
maculellns,  and  ventrellus.) 

CHAULIODUS.    (Treit.)  ; 

* 

C.  canicinctella,  Clem.— Tin.  Nor.  Amer.  230.— Proc.  Ent.  Soc.ii.  129.     ' 

I 
CnRYSOCORYS.    Curtis.  : 

C.  erytiiriella,  Clem. — Tin.  Nor.  Amer.  40,  132. — Proc.  Acad.  Nat 
Sci.  Pbila.  1800,  171. 


(CHRYSOPELEIA.    Chambers.)  i 

(C. purpitriella,  Cham.  vid.  JEwa  purpuriella,  Cham.)  I 

(CHRYSOPORA.    Clemens.) 
(C.  IhignalaceUcti  Clem.  =  Oelechia  hermanella,  var.) 


chambers:  index  to  tineina.  135 

CIBBHA.    Chambers. 

C.  PLATANEIXA,  Cham.— Can.  Ent.  iv.  146. 

(Depressaria  albifparsella,  Cham. — Can.  Ent.  iv.  92, 128.) 

CLEODORA.    (Curtis.) 

C.  paxi.idella,  Cham. — Can.  Ent.  vi.  245.— Ante,  91. 

C.  PAI.LEDESTRIGELLA,  Cham.— Can.  Ent.  vi.  245.—  Ante,  92. 

COLEOPHORA.    (Zeller.) 

C.  jentjsella,  Cham. — Can.  Ent.  vi.  123. 

C.  albacostella,  Cham. — Can.  Eut.  vii.  do.— Ante,  93. 

C.  argbntella,  Cham. — Can.  Eut.  x.  p.  — . 

(C.  argentialbella,  Can.  Eut.  vii.  75. — Hayd.  Bui.  Geo.  Sur.  ill. 

133, 141.    Fee  Can,  Ent.  vi.  128.) 
C.  argentialbella,  Cham.-— Can.  Ent.  vi.  128;  x.  p.  — . 
G.  artemisioolella,  Cham.— Hayd.  Bui.  Geo.  Sur.  iii.  133, 144, 
C.  auropurpuriklla,  Cham.— Can.  Ent.  vi.  130. 
C.  biminimmaculella,  Cham.— Ante,  94. 
C.  bistrigella,  Cham. — Can.  Ent.  vii.  75;  ix.  14,  72 ;  x.  p.  — . — Hayd. 

Bui.  Geo.  Sur.  iii.  133, 134. 
C.  c jenosipenweixa,  Clem. — Tin.  Nor.  Amer.  88 ;  Proc.  Acad.  Nat  Sci. 

I860,  5. 
C.  cary^foliella,  Cham.  (&  Clem.  ?).— Tiu.  Nor.  Amer.  ICC. — Proc. 

Eut.  Soc.  Phil.  i.  78. — Can.  Eut.  x.  p.  — . 
C.  cinerella,  Cham. — Ante,  93. 
C.  ooncolorella,    Clem. — Tin.    Nor.    Amer.  211. — Proc.  Ent.  Soc. 

Phila.  ii.  C— Can.  Ent.  vi.  129.     • 
(C.  coracipennella,  vid.  C.  occidcntalix.) 
C.  corruscipennella,  Clem.— Tiu.  Nor.  Amer.  39,  S8.— Proc.  Acad. 

Nat.  Sci.  18C0, 4.— Can.  Ent.  vii.  124.— Guide,  351.     =  t  C.fa- 

hricieUa,  Bei.  z.  Kemit.  1873,  111. 
C.  corylifoliella,  Clem. — Tin.   Nor.  Amer.    ICC— Proc.  Ent.   Soc. 

Phila.  i.  79. 
C.  cratipennella,  Clem. — Tin.  Nor.   Amer.    258.— Proc.    Ent.   Soc. 

Phila.  iii.  50C 

I     C.  CRETAT1COSTELLA,  Clem. — Tin.  Nor.  Amer.  S9 — Proc.  Acad.  Nat. 
f  Sci.  Phila.  18C0,  5.— Can.  Eut.  vii.  124. 

•     (C.fabriciclla,  vid.  C.  corruscipennetfo.) 

C.  kagicorticella,  Cham. — Can.  Ent.  vi.  129;  x.  p.  — . 
C.  ftjscostrigella,  Cham. — Ante,  93. 
C.  GIGAN'TELLA,  Cham. — Can.  Ent.  vi.  128;  x.  p.  — . 
C.  infuscatella,  Clem. — Tin.  Nor.  Amer.  89. — Proc.  Acad.  Nat.  Sci. 
I  Phila.  1800,  5. 

C.  laticornella,  Clem. — Tin.  Nor.  Amer.  88. — Proc.  Acad.  Nat.  Sci. 
'  Phila.  1800,  5. 


i 
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C.  ltneapulvella,  Cham. — Can.  Ent.  vi.  130;  x.  p.  — *  j 

G.  LEUCoenRYSELLA,  Cleui.— Tin,  Nor.  Amer.  2LL — Proc.  Ent.  Soc 

Pbila.  ii.  6. 
C.  luteocostella,  Cham. — Cin.  Quar.  Joar.  Sci.  ii.  294. — Hayd.  Bui. 

Geo.  Sur.  Mi.  133. 
(C.  mayrella,  H.  vid*  corruscipennella.) 
C.  multipulvella,  Cbam. — Ante,  93. 
C.  nigrella,  Oaw. — Bei.  z.  Kennt.  1873,  109. 
G.  nigerlineella,  Cbam. — Can.  Ent.  viii.  172, 
G.  ociirella,  Cham. — Ante,  p.  — . 

G.  occidentalism  Zell. — Bei.  z.  Kennt.  1873, 109.    (?  =  nigricella.) 
C.  ostryje,  Clem.— Tin.  Nor.  Amer.  107. — Proc.  Ent.  Soc.  Phila.  i.  79. 
C.  pruniella,  Glem. — Tin.  Nor.  Amer.  107.— Proc.  Ent,  Soc  Phila.  i. 

79.— Bei.  z.  Kennt.  1873, 109. 
C.  quadrilineella,  Chuni.— Ante,  94. 
C.  querciella,  Clem. — Tin.  Nor.  Amer.  168. — Proc.  Ent.  Soc.  Phila.  i. 

79.  j 

C.  rosacella,  Clem.— Tin.  Nor.  Amer.  251. — Proc.  Ent.  Soc.  Phila.  ii.    ' 

0.— Guide,  350.  \ 

C.  ros^efoliella,  Clem. — Tin.  Nor.  Amer.  250. — Proc.  Ent.  Soc.  Pbila. 

ii.  0.— Guide,  350. 
(C  rvfolutcclla,  Cham. — Cau.  Ent.  vi.  129.     Vid.  carycefoliellaH  ante.) 
C.  siialeriella,  Cham. — Cin.  Quar.  Jour.  Sei.  ii.  110. 
G.  sparsipulvella,  Cham. — Ciu.  Quar.  Jour.  Sci.  ii.  294. — Hayd.  Bui. 

Geo.  Sur.  iii.  133. 
C.  texanella,  Cham. — Ante,  93. 
C.  tilli-tEFoliella,  Clem. — Tin.  Nor.   Amer.  108. — Proc.   Ent.   Soc. 

Pbila.  i.  79. 
C.  trilineella,  Cham. — Can.  Ent.  vii.  95. 
C.  unicolorella,  Cham. — Can.  Ent.  vi.  129;  x.  p.  — . 
C.  veroni-EElla,  Cham. — Can.  Ent.  x.  p. — . 
G.  viburnella,  Clem. — Tin.  Nor.  Amer.  107. — Proc.  Eut.  8oc.  Phila. 

i.  79. 
C.  zelleriella,  Cbam.— Can.  Ent.  vi.  128. 

CORISCIUM.     (Zeller.) 

C.  albanotella,  Cbam. — Can.  Ent.  iv.  25;  ix.  123.— Cin.  Quar.  Jour. 

Sci.  i.  200.— Hayd.  Bui.  Geo.  Sur.  iii.  pt,  1,  132. 
C.  paradoxus,  Prey  &  Boll. — S.  E.  Z.  xxxiv.  205. — Cin.  Quar.  Jour. 

Sci.  i.  2(10. 
( C.  quinqucnotvlla,  Cbam. — Can.  Ent.  ix.  120, If  4.    =  Gracilar'mfascicUa.) 
G.  quinqttkstrigella,  Cham. — Can.  Ent.  vii.  75;  ix.  14,  124;  x.  p.  — . 
Coriscium,  sp.f — Hayd.  Bui.  Geo.  Sur.  iii.  132. 

(COSMIOTES.    Clemens.) 

(Coamiote8  =  Elachista,  which  see  for  species  illictclla,  ma&uloftelto)  and 
mcidareUa  o' 
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COSMOPTERYX.    (HUbner.) 

C.  gemmtperella,  Clem.— Tin.  Nor.  Araer.  09, 100.— Proc.  Acad.  Nat. 

Sci.  Phila.  1860,  10.— Cin.  Qriar.  Jour.  Sci.  ii.  231. 
C.  clemexsella,  Staiut.— Tin.  Nor.  Amer.  39, 100.— Ent.  Week.  Int.  ix. 

31. 
C.  pulcherrimella,  Cham. — Cin.  Qaar.  Jour.  Sci.  ii.  231. 
(J.  montiselxa,  Cham. — Cin.  Qaar.  Jour.  Sci.  ii.  297.— Bayd.  Bui.  Geo. 

Snr.  iii.  pt  1, 134. 
C.  4-l.xneella,  Cham. — Ante,  95. 

CRYPTOLECftlA. 

C.  ATROPICTA,  Zell.— Bei.  z.  Kennt.  1875, 137. 
C  cretacea,  Zell. — Bei.  z.  Kennt.  1873, 43. 
C.  cryptolechubblla,  Chain. — Ante,  84. 

(Depressaria  cryptoleckiceella,  Cham.) — Can.  Ent.  iv.  90, 129  tt 

seq.  147. 
(Hag no  cryptolechiwella  Cham.) 
C.  FAGINBLLA,  Cham. — Ante,  84. 

(Hagno  faginella,  Cham.) — Can.  Ent.  iv.  131 ;  vi.  231 
G.  FERT7GINOSA,  Zell.— Bei.  z.  Kennt.  1873, 43. 
C.  lithosina,  Zell.— Bei.  z.  Kennt.  1873,  44. 
O.  xkbectjlosa,  Zell.— Bei.  z.  Kennt.  1873,  45. 
C.  obsoletella,  Zell.— Bei.  z.  Kennt.  1873,  42. 
C.  obscuromaculella,  Cham. — Ante,  8G. 
C  piperatella,  Zell. — Bei.  z.  Keunt.  1873,  39. 

C  quercicella,  Clem.— Bei.  z.  Kennt.  1873,  40.— Lep.  West.  Amcr. 

1874, 17. 
(Ptilocorsis  quercicella  Clem.) — Tin.  Nor.   Amer.  149. — Proc. 
Acad.  Nat.  Sci.  Phila.  1860,  212.— Ante,  p.  —.—Can.  Eut.  iv. 
131. 
C.  beflexa,  Clem. 

(Psilocorsj*  reflexa,  Clem.) — Tin.  Nor.  Amer.  149. — Proc.  Acad. 
Nat.  Sci.  Pliila.  1800,  212. 
C.  schl^egeri,  Zell.— Bei.  z.  Kennt.  1873,  46.— Lin.  Ent.  9,  s.  372. 
C.  tentoriferella,  Clem. 

(Machimia  tentoriferella,  Clem.) — Tin.  Nor.  Amer.  148. — Proc. 
Acad.  Sci.  Nor.  Amer.  1860,  212.— Bei.  z.  Kennt.  1873,  40.— 
Antey  84. 
C.  vestalis,  Zell. — Bei.  z.  Kennt.  1873,  47. 

CYCLOPLASIS.    (Clemens.) 

C.  panicifoltella,  Clem. — Tin.  Nor.   Amer.  248. — Proc.   Ent.   Soc. 

Phila.  ii.  422. 

CYANE.     (Chambers.) 
C.  vtsaltella,  Cham. — Can.  Eut.  v.  113. 
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DASYCEBA.    (Haw.) 

D.  newmanella,  Clem. — Tin.  Nor.  Amor.  232.— Proc.  Eut.  Soc  Phila.   . 

ii.  428.— Bei.  z.  Kount.  1873, 89. 
D.  nonstrigella,  Chain. — Ante,  92. 

DEPRESSaRIA.    (Haw.) 

(D.  albixpanella,  Cham.  rid.  Cirrlia  platanella,  Cham.)  j 

I),  atrodorsella,  Clem. — Tin.  Nor.  Amer.  230. — Proc,  Ent.  Soc.  Phila.    ! 

ii.  124.— Can.  Eut.  iv.  91.— Au.  Ly.  Nat.  Hist,  ix.  156.— Guide,   j 

349.— Bei.  z.  Keunt.  1873,  33.  ! 

(D.  f  bicostomaciilella  Cham.,  I),  f  bistrigella  Cham.,  2>.  t  bimacvlella  Cham., 

and  1)J  cercerisella  Cham.,  all  referred  to  Qeleehia9  which   : 

see.)  j 

D.  cinereocostella,  Clem. — Tin.  Nor.  Amer.  245. — Proc  Ent,  Soc.  ii.   ' 

422.— Can.  Eut.  iv.  91.— An.  Ly.  Nat.  Hist  ix.  155.  ! 

(D.t  cryptolechiella  Chain,  referred  to  Cryptolechia.)  j 

1).  eupatoruella,  Cham. — Ante,  82.  ! 

D.  fernaldella,  Cham. — Ante,  83. 
(D.t  fuscoochrclla  Cham,    and    D.t  fuscoluteella  Cham,    referred   to  i 

Gelechia.)  * 

D.  groteella,  Robinson. — An.  Ly.  Nat.  Hist.  ix.  157. 
D.  heracliana,  DeG. — Liu.  Eut.  ix.  8.  312.— Her.-Schf.  in  Sell.  v.  En.  * 

v.  f.  445.— Nat.  Hist.  Tin.  i.  113.  i 

(D.  ontaritlla,  Bethune.)— Can.  Eut.  ii.  3,  19;  v.  82. — BeL  z. 

Keunt.  1873,  35. 
D.  hilarella,  Zell. — Bei.  z.  Kenut.  1873,  34.  ' 

D.  lecontella,  Clem. — Tin.  Nor.  Amer.  137.— Proc.  Acad'.  Nat.  ScL  I 

Phila.  1SG0,  174.— Can.  Ent.  iv.  146.— Au.  Ly.  Nat.  Hist.  ix.  ) 

1.17. 
D.  nebulosa,  Zell. — Bei.  z.  Kenut.  1873,  37. 
(I),  t  obscuruxella  Cham,  referred  to  Gelechia.) 
(D.  ontariclldi  Bethune,  =  D.  heracli  <na,  DeG.  supra.) 
1).  ?  pallidooiirella,  Cham.— Can.  Ent.  iv.  120, 129, 147, 148.    (Shoald 

probably  be  referred  to  Gelechia.)  ■ 

(/).  f  pscudacaciella  Cham,  referred  to  Gelechia.) 
1).  pulvipennella,  Clem. — Tiu.  Nor.  Amer.  244. — Can.  Ent.  iv.  91.— 

An.  Ly.  Niit.  Hist.  ix.  157. 
(J). f  quereiella  Cham,  referred  to  Gelechia.) 
1).  t  kileyella,  Cham.— Can.   Ent.  iv.  IOC,  129,  147,  148.     (Should 

probably  be  referred  to  Gelechia.)  \ 

D.  robiniella,  Pack.— Guide,  349.— Can.  Ent.  iv.  107.— Ciu.  Quar.  Jonr. 

Sci.  vi.  208. 
D.  scabella,  Zell. — Bei.  z.  Kennt.  1873,  3G. 
D.  ?  veksicolorella,  Cham.— Can.  Ent.  iv.  127, 129, 147, 148.     (Should 

probably  be  referred  to  Gelechia.) 


\ 
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DIAOHOBISA.    (Oltfmens.) 

D.  velatella,  Clem. — Lin.  Nor.  Amer.  107. — Proc.  Acad.  Nat.  Sci. 

Pbila.  1800, 13.  / 

(DOBYPHORA) 

(D.  piscipelis,  vid.  Qelechia piscipclis.) 

DRYOPE.    (Chambers.) 


D.  mubtfeldtella,  Cham. — Can.  Eut.  vi.  50. 

(D.  luteopulvdla,  Cham. — Can.  Ent.  vii.  73.    Yar.  JJ.  murtfeld* 
tella.) 

E1DO.    (Chambers.) 

E.  albapalpella,  Cham.— Can.  Ent.  v.  72. 

( Venilia  albapalpclla,  Cham. — Can.  Ent.  iv.  207.) 

(EIDOTHEA,  Chambers.) 
(E.  ragatioella,  vid.  Qelechia  vagatioella,  post.) 

ELACELI6TA.    (Treit.) 

E.  bbaciiyelytbifoliella,  Clem. — Till.  Nor.  Amer.  248.*— Proc.  Eut. 

Soc.  Phila.  1860,  425. 
E.  ?  cbistatella,  Cham.— Can.  Ent.  viii.  172. 
E.  concolobella,  Cham. — Can.  Eut.  vii.  55. 
E.  illictella,  Clem. 

(Cosmiotes  UUddla,  Clem.) — Tin.  Nor.  Amer.  98. — Proc.  Acad. 

Nat.  Sci.  Phila.  1860,  0. 
E.  inobnatella,  Cham. — Can.  Eut.  vii.  93. 
E.  maculoseella,  Clem. 

(Cosmiotes  maculoseella,  Clem.) — Tin.   Nor.  Amer.   98. — Proc. 

Acad.  Nat.  Sci.  Phila.  1860,  9. 
E.  madabella,  Clem. 

(Cosmiotes   madarella,    Clem.) — Tin.    Nor.    Amer.    98. — Proc. 

Acad.  Nat.  Sci.  Phila.  1860,  9. 
E.  ?  obichalcella,  Clem.— Tin.  Nor.  Amer.  256. — Proc.  Eut.  Soc.  Phila. 

ii.  430.— Guide,  352. 
E-  pabvipulvella,  Cham. — Can.  Ent.  vii.  56. 
E.  pb^ematubella,  Clem. — Tin.  Nor.  Amer.  133. — Proc.  Acad.  Nat.  Sci. 

Phila.  1860, 172.— Can.  Eut.  vi.  76.— Oayd.  Bui.  Geo.  Sur.  iii. 

pt.  1,  143. 
E.  btaintonella,  Cham. — Ante,  96. 
E.  texaivella,  Cham. — Antef  96. 
E.  UKiFASOiELLA,  Cham. — Can.  Ent.  vii.  147. 
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EN^EMIA.    (Zeller.) 

E.  psammitis,  Zell.— Bei.  z.  Kennt.  1872, 116;  1875, 139. 

(Mieza  sub/ervens,  Wkr.) — List  Bomb.  ii.  528. 

(Eu8tixi8  subfervens,  Grote.) — Bui.  Buff.  Soc.  ii.  152. 
E.  crassinervella,  Zell.— Bei.  z.  Kennt.  1872, 116;  1875,  139. 

(Mieza  igninix,  Wkr.) — List  Bomb.  ii.  527. 

(Eustixis  igninix,  Grote.) — Bui.  Buff.  Soc.  ii.  152. 

ENCHRYSA.    (Zeller.) 

E.  dissegtella,  Zell.— Bei.  z.  Keuut.  1873,  83. 

ENDROSIS.    (Hubner.) 

E.  fenestrella,  Scop. — Cin.  Quar.  Jour.  Sci.  ii.  244. 

(E.  Jcennicottella,  Clem.) — Tin.   Nor.  Amer.  119. — Proc  Acad. 
Nat.  Sci.  Phila.  1860,  165. 

ENICOSTOMA?    (Steph.) 

EJ  packardella,  Clem. — Tin.  Nor.  Amer.  231. — Proc.  Ent.  Soc.  Phila. 
ii.  125. 

EPICORTHYLIS.    (Zeller.) 

i- 

E.  inversella,  Zell.— Bei  z.  Keunt.  1873,  48.— Can.  Ent.  x.  p.  — . 

(ERGATIS.) 
(E.  roseosvffmeUa  and  E.  pudibundella}  rid.  sub  Gelechia.) 

ERIPniA.    (Chambers.) 

E.  concolorella,  Cham. — Can.  Ent.  vii.  55y  56,  94.— Hayd.  Bui.  Geo. 

Sur.  iii.  pt.  1,  137, 141.— Ante,  96. 
EJ  albaltneella,  Cham. — Ante,  95. 
E.f  nigrilineella,  Cham. — Ante,  96. 

EUDARCIA.    (Clemens.) 

E.  simulatrtcella,  Clem. — Tin.  Nor.  Amer.  102. — Proc.  Acad.  Nat. 
Sci.  Phila.  18C0,  11. 

EUPLOCAMUS.    (Latreille.) 

E.?  fuscofasciella,  Cham. — Cin.  Quar.  Jour.  Sci.  ii.  257. 

EtJRYNOME.    (Chambers.) 

E.  luteella,  Cham. — Cin.  Quar.  Jour.  Sci.ii.  304. — Hayd.  Bui.  Geo.  Sur. 

iii.  pt.  1,  140. 
E.  albella,  Cham.— Hayd.  Bui.  Geo.  Sur.  iii.  pt.  1, 140. 
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(BUSTIXIS,  vid.  EN^EMIA,  supra.) 

EVAGOBA.    (Clemens.) 

E.  apicitripunctblla,  Clem.— Tin.  Nor.  Amer.  120.— Proc.  Acad.  Nat. 
Sci.  Phila.  I860, 165. 

EVIPPE.    (Chambers.) 

(E.  prunifoliella7  Cham.  vid.  Oelechia  prunifoliella}  Cham.) 

GELECHIA.    (Zeller.) 

G.  aderttcella,  Zell. — Can.  Ent.  iv.  125. 

G.  -s:quepul,vella,  Cham. — Can.  Ent.  iv.  192;  vi.  230  et  seq.— Cin.  Quar. 

Joar.  Sci.  ii.  246.— Hayd.  Bui.  Geo.  Sur.  Hi.  pt.  1,  125, 141. 
G.  agrimoniklla,  Clem.— Tin.  Nor.  Amer.  40,  112. — Proc  JSut.  Soc. 
Phila.  ii.  120.— Proc  Acad.  Nat.  Sci.  Phila.  1860, 162. 
*    G.  alacblla,  Clem. 

{Trichotaphe  alacella  Clem.) — Tin.  Nor.  Amer.  180. — Proc.  Ent. 
Soc.  Phila.  i.  132. 
f    G.  albilobella,  Zell.— Bei.  z.  Kennt.  May,  1872,  61. 

G.  albomarginella,  Cham. — Gin.  Quar.  Jour.  Sci.  ii.  291. — Hayd.  Bui. 

Geo.  Sur.  iii.  128. 
G.  albomaculella,  Cham.— Can.  Ent.  vii.  209. 

G.  AL£XAKDBI2EELLA,  Cham. 

1  (Adrasieia  alexandriwella,  Cham.) — Can.  Ent.  iv.  149. 

G.  ambbosi^ella,  Cham.— Cin.  Quar.  Jour.  Sci.  ii.  239. 
G.  amorphjeella,  Cham. — Hayd.  Bui.  Geo.  Sur.  iii.  pt.  1, 126. 
G.  angustipennella,  Clem.— Tin.  Nor.  Amer.  222,  224.— Proc  Ent. 

Soc  Phila.  ii.  119. 
G.  apich-ineella,  Clem. — Tin.  Nor.  Amer.  223,  224. — Proc.  Ent.  Soc. 

Phila.  120. 
G.  apicistrigella,  Cham. — Can.  Ent.  iv.  175. 
(Parana  apicistrigella,  Cham. — Ibid.  66.) 
'     G.  argentialbella,  Cham. — Can.  But.  vi.  241. 
G.  aurimaculella,  Cham. — Can.  Eut.  iv.  1.72. 
G.  badiomacul.el.la,  Cham. — Can.  Ent.  iv.  192. 
G.  basistrigella,  Zell.— Bei.  z.  Kennt.  1873,  70. 

(Pcecilia  basistrigella.) 
G.  basifasciella,  Zell. — Bei.  z.  Kennt.  1873,  70. 
G.  belangeeella,  Cham. — Can.  Ent.  vii.  210. 
G.  bicostomaculella,  Cham.— Hayd.  Bui.  Geo.  Sur.  iii.  pt.  1,  127. 
G.  bicristatella,  Cham.— Can.  Ent.  vii.  210. 
G.  bidiscomaculella,  Cham.— Can.  Ent.  vi.  241. ' 
G.  bllobella,  Zell. — Bei.  z.  Kennt.  1873, 80. 

(Malacotricha  bilobella.) 
G.  bdcacitlella,  Cham. 

(Depressaria  bimaculella,  Cham.)— Can.  Ent.  iv.  108,  128,  147, 
148. 
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G.  BISTRIGELLA,  Cham. 

(Depressaria  bistrigella,  Cham.) — Can.  Ent.  iv.  28,  92, 147, 148.    i 
G.?  bosquella,  Cham. — Can.  Ent.  vii.  124. 

(CEcophora  bosquella. — Can.  Ent.  vii.  92. — Ante,  87.) 
G.  brumella,  Clem.— Tin.  Nor.  Amer.  239.— Proc.  Eut  Soc.  Phila.  iL 

416. 
G.  caecella,  Zell. — Bei.  z.  Kennt  1873,  52. 
G.  oanopulvella,  Cham. — Ante,  91. 
G.  capiteociirella,  Cham. — Cin.  Qaar.  Jonr.  Sci.  ii.  252. 
G.  cercerisella,  Cham. — Can.  Ent.  vi.  230,  231 ;  is.  23. 

(Depressaria  cercerisella,  Cham. — Can.  Eut.  iv.  108, 128, 147,148.) 
G.  cerealella. — Tin.  Nor.  Amer.  112,  224. — Proc  Acad.  Nat.  Sci, 
Phila.  1860,  162.— Ag.  Kep.  1854,  67  ;  1858,  23 ;  1864,  556. 
(Anacampsis  (Butalis)  cerealella,  Harris.) — Treat.  Ius.  392,  499, 

506.— Guide,  350.  * 

(Aleucita  cerealella,  Oliv.,  CEcophora  cerealella,  Lat,  Tinea  hordei,   '- 
K.  &  S.,  and  Ypsolophus  granulellus,  K.  &  S.) — Ont  lie]).    ■ 
1871,  61. 
(Butalis  cerealella,  Pitch.) — Report,  n.  7,  127. 
G.  cnAMBERSELLA,  Mint. — Can.  Ent.  vi.  222. — Cin.  Qaar.  Jour.  Sci.  ii. 

240. 
G.  consonella,  Zell. — Bei.  z.  Kennt  1873,  51. 

(TachyptilUi  consonella.) 
G. !  cilialineella,  Chum.— Can  Ent  vi.  242. — Ante,  91. 
G.  clemensella,  Cham. — Can.  Ent  ix.  103. 
G.  collinixsella,  Cham. — llayd.  Bui.  Geo.  Sur.  iii.  128. 
G.  concinusella,  Cham. — Cin.  Quar.  Jour.  Sci.  ii.  253. — Hayd.  Bui. 

Geo.  Sur.  iii.  pt.  1,  127. 
G.  confusella,  Cham. — Cin.  Quar.  Jour.  Sci.  ii.  251. 
G.  costorufoella,  Cham. — Can.  Ent.  vi.  240. 
G.  crescentifasciella,  Cham.— Can.  Eut.  vi.  237. — Cin.  Quar.  Jour. 

Sci.  ii.  255. — Ante,  p.  — . 
G.  cristatklla,  Cham.— Cin.  Quar.  Jour.  Sci.  ii.  241. 
G.  cristifasoiella,  Cham.— Ante,  p. 
G.  curvilineella,  Cham. — Can.  Ent.  iv.  172. 
G.  10  maculella,  Cham. — Cin.  Quar.  Jour.  Sci.  ii.  290. — Hayd.  Bui. 

Geo.  Sur.  iii.  pt.  1,  128. 
G.  depressostrigella,  Cham. — Can.  Ent.  vi.  236. — Cin.  Quar.  Jour. 

Sci.  ii.  255. 
GJ  detersella,  Clem. — Tin.  Nor.  Amer.  40,  116,  225. — Proc  Acad. 

Nat.  Sci.'  Phila.  1860,  164. 
G.  difficilisella,  Cham.— Can.  Ent.  iv.  102;  v.  186, 187, 185,  229. 
(Evagora  difficilisella,  Cham.) — Can.  Ent  iv.  66. 
( Taygete  difficilisella,  Cham.) — Can.  Eut.  v.  231 ;  vii.  105  j  viii.  19. 
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i  • 

i      G.  Disco AlftTLELLA,  Oham. — Gin.  Quar.  Jour.  Sci.  ii.  254. 

r      6.  D1SCOMACULELLA,  Cham.— Can.  Ent.  iv.  172. — Gin.  Qaar.  Jour.  Sci. 

L  ii.  239. 

6.  disconotella,  Cham. — Ante,  86. 

G.  discoocell  A,  Cham. — Can.  Ent.  iv.  194;  vi.  231.— Cin.  Quar.  Jour. 

Sci.  ii.  237. 
G.  discostbigella,  Cham. — Cin.  Quar.  Jour.  Sci.  ii.  248. 
G.  DORsrvTTTELLA,  Zell. — Bei.  z.  Kennt.  1873,  C7. 

( Teleia  dorsivittella  — H/id.) 
G.  (Cbyptolechia?)  dubitella. 

(Depressaria  dubitella,  Cham.) — Can.  Ent.  iv.  90  et  seq>  128, 147; 
vi.  221. 
G.  blegantella,  Cham. — Can.  Ent.  vi.  239;  ix.  23.    (Erroneously  by 

MS.  name  superbella,  Can.  Ent.  vii.  32.) 
6.  flavocostella. 

(Trichotaphe  flavocostella,  Clem.) — Tin.  Nor.  Araer.  113, 180. — 
Proc  Acad.  Nat.  Sci.  Phila.  1800, 162.— Proc.  Ent.  Soc.  Phila. 
i.  131.— Bei.  z.  Kennt  1873,  79. 
G.  flexubella,  Clem. — Tin.  Nor.  Amer.  115,  225. — Proc.  Acad.  Nat 

Sci.  Phila.  1860, 163.— Proc.  Ent.  Soc.  Phila.  ii.  122. 
G.  fbagmentella,  Zell. — Bei.  z.  Kennt.  1873,  71. 

(Poecilia  fragmentella.) 
G.  fullonella,  Zell. — Bei.  z.  Kennt.  1873,  76. 

(Ceratopkorafullonella.) 
G.  fukgivobella,  Clem. — Tin.  Nor.  Amer.  261. — Proc.  Ent.  Soc.  Phila. 

iii.  507 ;  vi.  273.— Guide,  350. 
G.  fuscoluteella,  Cham. 

(Depressaria  fuscoluteella,  Cham.) — Can.  Ent.  iv.  106,  129,  147. 
G.  fitscomaculella,  Cham. — Can.  Ent  iv.  170. 
G.  fuscoochbella,  Cham. 

(Depres8aria  fuscoochrella,  Cham.) — Can.  Ent  iv.  106,  12S,  147, 
148. 
G.  fuscopaxlidella,  Cham. 

(Sinoe  fuscopallidella,  Cham.) — Can.  Ent.  v.  231 ;  vii.  105;  ix.  24. 
G.  fuscopulvella,  Cham. — Can.  Ent.  iv.  170. — Cin.  Quar.  Jour.  ii.  245. 
G.  fuscopunctella,  Clem.— Tin.  Nor.  Amer.  218,  225. — Proc.  Ent.  Soc. 

Phila.  ii.  12,  121. 
G.  fusoot^eniaella,  Cham. — Ante,  89. 
G.  gall-«:genitella,  Clem. — Tin.  Nor.  Amer.  242, 259. — Proc.  Ent.  Soc. 

Phila.  ii.  420 ;  iii.  506 ;  vi.  273. 
G.  GALL,^SOLTDAGrm8,  Riley. — Rep.  Nox.  Ins.  Mo.  n.  1,  173;  n.  2,  20, 
132, 134.^— Can.  Ent.  viii.  19 ;  ix.  14. — Cin.  Quar.  Jour.  Sci.  ii. 
289.— Hayd.  Bui.  Geo.  Sur.  iii.  pt.  1,  28,  141. 
G.  OKXtSVLLAj  Lin. — Can.  Ent.  iii.  195  (f  gemmella). 
G.  gelvoliwbella,  Clem. — Tin.  Nor.  Amer.  223  et  seq.  —Proc.  Ent.  Soc 
Phila.  ii.  119  et  seq. 
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G.  gilvomaculella,  Clem.— Tin.  Nor.  Ainer.  219, 225.— Proc  Ent  Soc     . 

Phila.  ii.  12,  121. 
G.  gilyosoopella,  Zell. — Bei.  z.  Keunt.  1873,  66. 

(Tclcia  gilvoscopella.) 
(G.  glandulella,  Kiley,  vid.  Blastobasis  glandulella.) 
G.  glandiferklla,  Zell.— Bei.  z.  Keunt.  1873,  75. 

(G.  sella,  Cham.)— Can.  Ent.  vi.  238;  ix.  14,  23. 
G.  gleditschi.eella,  Cham. — Can.  Ent  x.  p.  — . 

(Ilclice  (Ge'echia)  pallidochrella,  Cham. — Can.  Ent.  v.  188,  229; 
vii.  105;  ix.  15;  x.  231.) 
G.  gloohinella,  Zell.— Bei.  z.  Kennt.  1873,  63. 
G.  glycyrriiiz.eella,  Cham. — Ilayd.  Bui.  Geo.  Sar.  iii.  124. 
G.  gkisella,  Cham. — Cau.  Eut.  iv.  171. 
G.  guisseella,  Cham. 

(Paraaia?  grisseella,  Cham.) — Can.  Ent.  iv.  88. 
G.  grissefasciella,  Cham.— Ciu.  Quar.  Jour.  Sci.  ii.  253. 
G.  grisseociirella,  Cham. — Cin.  Quar.  Jour.  Sci.  ii.  247. 
G.  hermanella,  Fab. — Nat.  Ilist  Tin.  ix.  263. — Cau.  Ent.  iv.  67, 1G9, 

173;  x.  p.  — . — Ent.  Mo.  Mag.  xi.  279. 
G.  in.equepulvella,  Cham. — Cin.  Quar.  Jour.  Sci.  ii.  239. 
G.  innocuella,  Zell. — Bei.  z.  Keunt  1873,  49. 

(Tachyptilia  innocuella.)  i 

G.  inteumediella,  Cham. — Ante,  89. 
G.  juncidella,  Clem. 

(Trivhotaphv  juncidella,  Clem.)— Tin.  Nor.  Amer.  122. — Proc 
Acad.  Nat.  Sci.  Phila.  1860,  106. 
G.  labradokica,  Moeschler. — Can.  Ent.  iv.  125. 
G.  labradoriella,  Clem.— Nat  Ilist  Tin.  220, 224,239—  Proc.  Ent. Soc 

Phila.  ii.  12,  120. 
G.  lacteusociiuella,  Cham.— Cin.  Quar.  Jour.  Sci.  ii.  244. 
G.  lactiflosella,  Cham. — Ante,  89. 
G.  latifasciella,  Cham. — Cin.  Quar.  Jour.  Sci.  ii.  251. 
G.  littkosella,  Zell. — Bei.  z.  Kennt.  1873,  05. 

(Lita  Uturonella.) 
G.  leucosota,  Zell. — Bei.  z.  Kennt.  1873,  G8. 

(Tcleia  leuconota,) 
G.  longifasciella,  Clem. — Tin.  Nor.  Amer.  219,  225. — Proc.  Ent.  Soc 
Phila.  ii.  12,  122. 

(Telphwta  currititrigclla,  Cham.)— Can.  Ent.  iv.  132.  174. 
G.  lynceella,  Zell. — Bei.  z.  Kennt.  1873,  55. 
G.  mactlatusella,  Cham. — Cin.  Quar.  Jour.  Sci.  ii.  245. 
G.  maculomargixella,  Cham. — Can.  Ent  vi.  241. 
G.  makmouella,  Cham. — Cin.  Quar.  Jour.  Sci.  ii.  239. 
(i.  mediofuscklla,  Clem.— Tiu.  Nor.  Amer.  218,  224. — Proc.  Eut.  Soc. 

Phila.  ii.  11,  121. 
G.  milleriella,  Cham. — Cin.  Quar.  Jour.  Sci.  ii.  253. 


CHAMBERS:   INDEX  TO   TINEINA.  145 

mella,  Olcm.— Tin.  Nor.  Amer.  116,  225.— Proc.  Acad.  Nat.  Sci. 

Phila.  1860, 163.— Proc.  But  Soc.  Phila.  ii.  121. 
nhimaculella,  Cham. — Can.  Ent.  vi.  235. 
[NiMELLA,  Cham. — Can.  Ent.  vi.  243. 
3NUMENTELLA,  Cham. — Hayd.  Bui.  Geo.  Sur.  i.  11, 125. 
[JLTImaculklla,  Cham.— Ante,  89. 
gbatomella,  Clem.— Tin.  Nor.  Aroer.  217, 224, 260.— Proc.  Ent. 

Soc.  Phila.  ii.  11,  121  j  iii.  507. 
gbella,  Cham. — Cin.  Quar.  Jour.  Sci.  ii.  250,  252. 
teopulvella,  Cham.— Can.  Ent.  vii.  210. 
tndikella,  Zell. — Bei.  z.  Kenut.  1873,  56. 
3LIQUISTBI6ELLA,  Cham. — Can.  Ent.  iv.  175;  ix.  24 ;  x.  p.  — . 

(Anarsia  obliquistrigella,  Cham.) — Can.  Ent.  iv.  65. 
3SCUBELLA,  Cham. — Can.  Ent.  iv.  170. 
ISCTXROSUFFUSELLA,  Cham.— Ante,  90. 
sscuroooelella,  Cham.— Cin.  Quar.  Jour.  Sci.  ii.  254. 
jscurusella,  Cham. 

(Depressaria  obscurusella,  Cham.) — Can.  Ent.  iv.  106, 128  et  seq. 

148  et  seq. 
cidentella,  Cham. — Cin.  Quar.  Jour.  Sci.  ii.  246. 
elella,  Cham. — Hayd.  Bui.  Geo.  Sur.  ill.  pt.  1, 125. 
hreocostella,  Cham. — Ante,  91. 
hreofuscella,  Cham. — Cin.  Quar.  Jour.  Sci.  ii.  249. 
hreosuffusella,  Cbam. — Cin.  Quar.  Jour.  Sci.  ii.  255. 
hreostrigella,  Cham. — Cin.  Quar.  Jour.  Sci.  ii.  247. — Ante,  p.  — . 

HRIPALPELLA,  Zell. 

( Trichotaphe  ochripalpeUa}  Zell.) — Bei.  z.  Kennt.  1873,  79. 
tomaculella,  Cham. — Cin.  Quar.  Jour.  Sci.  ii.  291. 

YMPIADELLA,  Zell. 

(Bryotropha  olympiadella,  Zell.) — Bei.   z.   Kennt.   1873,   59. — 
Can.  Ent.  ix.  23. 
kbcdlella,  Zell. — Bei.  z.  Kennt.  1873,  62. 
naj IFIMBRIELLA,  Clem. — Tin.  Nor.  Amer.  242.— Proc.  Ent.  Soc. 

Phila.  ii.  420. 
ckardella,  Cham. — Hayd.  Bui.  Geo.  Sur.  iii.  143. 
1.LTDEGBISSEELLA,  Cham.— Can.  Ent.  vi.  237. 
.lxibochbella,  Cham. 

(Depressaria  pallidochreUa,  Cham.)— Can.  Ent.  iv.  126, 129, 147. 
XLiDEROSACELLA,  Cham.— Ante,  90. 
lpiaxbella,  Cham. — Cin.  Quar.  Jour.  Sci.  ii.  253. 
xpianulella,  Cham.- Can.  Ent.  iv.  68. 

xpilineella,  Cham. — Cin.  Quar.  Jour.  Sci.  ii.  252. — Ante,  p.  — . 
javiPULVELLA,Cbam.— Can.  Ent.vi.  242.— Cin.Quar.  Jour.Sci.  ii.  228. 
iDMOKTELLA,  Cbam. — Hayd.  Bui.  Geo.  Sur.  iii.  123. 
>obyphoba)  piscipalis,  Zell.— Bei.  z.  Kennt.  1873,  77. 
iysaliella,  Cham. — Can.  Ent.  iv.  173. — Cin.  Quar.  Jour.  Sci.  ii. 

238.— Hayd.  Bui.  Geo.  Sur.  iii.  128. 
Boll.  iv.  No.  1—10 
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G.  physalivorella,  Cham.— Gin.  Qaar.  Jour.  Sci.  ii.  238. 
G.  plutella,  Cham. — Can.  Ent.  vi.  238. 
G.  pravinominella,  Cham. 

(0. 1-maculella,  Cham.) — Can.  Ent.  x.  p.  — . — Cin.  Qaar.  Joor. 
Sci.  ii.  290.— Hayd.  Bui.  Geo.  Sur.  iii.  128.    ( Vid.  ^maculeUa.) 
G.  prtjnifoliella,  Cham. 

{Etippe  prunifoliella,  Cham.) — Can.  Ent.  v.  186;  vii.  105;  ix.  23. 
G.  pseudacaciella,  Cham. 

(Depressaria  pseudacaciella,  Cham.) — Can.  Ent.  iv.  9,  107,  129, 
147,  148.— Ciu.  Quar.  Jour.  Sci.  i.  208. 
G.  pudibundella,  Zell. — Bei.  z.  Kennt.  1873,  73. 
G.  pullifimbriella,  Clem. — Tin.  Nor.  Amer.  223,  225. — Proc  Ent 

Soc.  Phila.  ii.  120, 121.— Can.  Ent.  ix.  23. 
G.  pullusella,  Cham. — Can.  Ent.  vi.  237. 
G.  punctiferella,  Clem.— Tin.  Nor.  Amer.  222,  224. — Proc.  Ent  Soc 

Phila.  ii.  119,  120. 
G.  quadrimaoulella,  Cham. — Can  Ent.  vi.  237.     (Non  1-macMk, 

Cin.  Quar.  Jour.  Sci.  ii.  29,  vid.  pravinominella.) 
(O.  quinclla,  Zell. — Bei.  z.  Kennt.  1873, 60.    Var.  cercerisella. — Can.  Ent 

vi.  230  et  scq.;  ix.  23.) 
G.  quercinigr^eella,  Cham.— Can.  Ent.  iv.  170. 
G.  quercifoliella,  Cham. 

(lkpressaria  bwostomaculella,  Cham.) — Can.  Ent.  iv.  127,  128, 

129,  147, 148. 
Adranieia  quercifoliella,  Cham. — Can.  Ent  iv.  206. 
Psorieoptera  gibbosella,  Stainton. — Can.  Ent  v.  72,  174. 
G.  quercivorella,  Cham. — Can.  Ent  iv.  173. 
G.  querciella,  Cham. 

(Depre88aria  querciella,  Cham.) — Can.  Ent  iv.  127,  147. 
(Adrasteia  qnerciclla,  Cham.) — Can.  Ent  iv.  207. 
G.  quinqueanulella,  Cham. — Can.  Ent.  iv.  191. 
G.  quinquecristatella,  Cham. — Ante,  88. 

G.  rhoifructella,  Clem.— Tin.  Nor.  Amer.  40, 114, 225. — Proc.  Acad. 
Nat  Sci.  Phila.  1860, 163.— Proc.  Ent  Soc.  Phila.  ii.  121.- 
Cau.  Eut.  iv.  68.— Bei.  z.  Kennt  May,  1873,  52. 
G.  ribesella,  Cham. — Cin.  Quar.  Jour.  Sci.  ii.  29. — Hayd.  Bui.  Geo. 
Sur.  iii.  pt.  1, 128. 

G.  ?  ROBINIELLA. 

(Anacampsw  robiniella,  Fitch.) — Rep.  v.  334. — Can.  Ent  iii.  55f 
57,  163,  183.— Tin.  Nor.  Amer.  208. 
G.  roseosuffusella,  Clem.— Tin.  Nor.  Amer.  40,  113,  225.— Proc. 
Acad.  Nat.  Sci.  Phila.  1860,  162.— Proc.  Ent.  Soc.  Phila.  H- 
121.— Cham,  in  Can.  Eut.  iv.  69,  148,  109, 193;  vi.  231;  i** 
14 ;  Cin.  Quar.  Jour.  Sci.  ii.  290 ;  Hayd.  Bui.  Geo.  Sur.  iii- 
pt.  1, 125, 141.— Murt.  in  Can.  Ent.  vi.  222.— Zell.  in  Bei.* 
Kennt  1873,  72. 


CHAMBERS:   INDEX  TO   TINEINA.  147 

tbensella,  Cham.— Can.  Ent.  iv.  40, 193.— Murt.  in  Can.  Bnt.  vi. 

222.    ( Yid.  ante  sub  0.  intcrmediella.) 
jbidella,  Clem. — Tin.  Nor.  Amer.  40, 115,  225. — Proc.  Acad.  Nat. 

Sci.  Phila.  1860, 163.— Proc.  Ent.  Soc.  Phila.  ii.  121. 
[jpusella,  Cham. — Can.  Eut.  vi.  240. 
lpharixella,  Cham.— Cin.  Quar.  Jonr.  Sci.  ii.  250 

3ARCITELLA,  Har. 

(Anacampsis  sarcitella,  Har.) — Treat.  Ins.  493. 
iLiciFUNGHELLA,  Clem. — Tin.  Nor.  Amer.  262. — Proc.  Ent.  Soc. 

Phila.  iii.  508 ;  vi.  273. 
auxdersella,  Cham. — Can.  Ent.  viii.  173. 
cutellarlsella,  Cham. — Can.  Ent.  v.  175. 
\ella,  Cbam.=#.  glandiferella,  Zell.  q.  v.) 
equax,  Haw.— Nat.  Hist.  Tin.  x.  70.— Bei.  z.  Kennt.  1873,  65. 
erratipalpella,  Cham. — Hayd.  Bui.  Geo.  Sur.  iii.  123. 

ERRATIVITTELLA,  Zell. 

(Trichotaphe  serrativittella,  Zell.)— Bei.  z.  Kennt.  1873,  80.— 
Can.  Eut.  ix.  24. 
etosella,  Clem. 

( Trichotaphe  setosella,  Clem.)— Tin.  Nor.  Amer.  121. — Proc.  Acad. 
Nat.  Sci.  Phila.  1860, 166. 
impliciella,  Cham. — Cin  Quar.  Jour.  Sci.  ii.  238. 
rimiliella,  Cham.  =  G.  solaniiella,  post.) 
olaniiella,  Cham. 

(G.  similiella^ Cham.) — Can.  Ent.  iv.  193;  v.  176;  x.  p.  — . — Cin. 
Quar.  Jour.  Sci.  ii.  238,  239.— Hayd.  Bui.  Geo.  Sur.  iii.  143. 
ubbuberell  A,  Cham. — Can.  En  t.  vi.  240. — Cin.Quar.  Jour.  Sci.  ii.  254. 
uffusella,  Cham.— Can.  Ent.  iv.  171. 
ylv^colella,  Cham. — Ante,  86. 
ephriasella,  Cham. — Can.  Ent.  iv.  68. 
ernariella,  Zell. — Bei.  z.  Kennt.  1873,  64. 

(Lita  ternariella.) 
horaceaebella,  Cham. — Can.  Ent.  vi.  235. 
horaceochrella,  Cham. — Can.  Ent.  iv.  169, 170. 
horacefasciella,  Cham. — Cin.  Quar.  Jour.  Sci.  ii.  246. — Can.  Ent. 

x.  p.  — . 
:horacenigr.eella?  Cham. — Cin.  Quar.  Jour.  Sci.  ii.  246. 
rHORACESTRiGELLA,  Cham. — Cin.  Quar.  Jour.  Sci.  ii.  245. 
rRiALBAMACULELLA,  Cham. — Cin.  Quar.  Jour.  Sci.  ii.  250  et  seq. 
roiFASCiELLA,  Cham. — Cin.  Quar.  Jour.  Sci.  ii.  252. — Can.  Eut.  vii.  23. 
rRiLiNEELLA,  Cham. — Hayd.  Bui.  Geo.  Sur.  iii.  125. 
rBniAOULELLA,  Cham. — Can.  Ent.  vi.  238. 
TRIOCELELLA,  Cham.— Hayd.  Bui.  Geo.  Sur.  iii.  127. — Ante,  87. 
[JffCTULELLA,  Zell. — Bei.  z.  Kennt.  1873,  57. 
fAGATiOELLA,  Cham. 

(Eidothea  vagatioella,  Cham.)— Can.  Ent.  v.  187,  229;  vii.  105. 
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G.  violaceo-fusca,  Zell. — Bei.  z.  Kennt  1873,  68. 
G.  variiella,  Chain. — Can.  Ent.  iv.  174. 
G.  versutella,  Zell. — Bei.  z.  Kennt  1873,  53. 
G.  wacoella,  Cham. — Can.  Ent.  vi.  237. 

GLAUCE.    (Chambers.)    (=  f  Oelechia,  pars.) 

G.  pecten-aljeella,  Cham. — Can.  Ent.  vii.  12. 

GLYPHIPTERYX. 

G.  impigritella,  Clem. — Tin.  Nor.  Amer.  214. — Proc.  Ent  Soc  Phila. 

ii.  0.— - Cin.  Quar.  Jour.  Sci.  ii.  234. 
G.  exoptalella,  Cham. — Cin.  Quar.  Jour.  Sci.  ii.  234,  293. 
G.  3IONTISELLA,  Cham. — Cin.  Quar.  Jour.  Sci.  ii.  202. — Hayd.  Bui.  Geo. 

Sur.  iii.  129,  143,  149.— Can.  Eut  ix.  14. 

GRAC1LARIA.    (Haw.) 

G.  acerifoliella,  Cham. — Cin.  Quar.  Jour.  Sci.  ii.  299. — Hayd.  Bol. 

Geo.  Sur.  iii.  132. 
G.  alnicolella,  Cham. — Cin.  Quar.  Jour.  Sci.  ii.  299. — Hayd.  Bol. 

Geo.  Sur.  iii.  132. 
G.  alnivorella,  Cham. — Cin.  Quar.  Jour.  Sci.  ii.  298. — Can.  Ent.  ix. 

15. — Hayd.  Bnl.  Geo.  Sur.  iii.  132. 
G.  astericola,  Frey  &  Boll. — S.  E.  Z.  xxxiv.  204. — Cin.  Quar.  Jour. 

Sci.  ii.  200. 
G.  atomosella,  Zell. — Bei.  z.  Kennt.  1873, 109. 

G.  bosquella,  Cham. — Cau.  Eut.  viii.  33. — Hayd.  Bui.  Geo.  Sur.  iii.  132. 
G.  f  beiirensella,  Cham. — Can.  Ent  viii.  32. 
G.  belfrageella,  Cham. — Can.  Ent  vii.  92. 
G.  blandella,  Zell. — Tin.  Nor.  Amer.  257. — Proc.  Ent.  Soc.  Pbila.  iii. 

505 ;  v.  145.— Can.  Eut.  v.  13,  47. 
G.  bukcessiella,  Zell. — Bei.  z.  Kennt.  1873, 107. 
G.  coroniella,  Clem.— Tin.  Nor.  Amer.  243. — Proc.  Ent.  Soc.  Phila.  ii. 

421 ;  v.  145. 
G.  12-lineella,  Cham. — Can.  Ent.  iv.  11;  ix.  124. 
G.  desmodifoliella,  Clem. — Tin.  Nor.  Amer.  268  et  seq. — Proc.  Ent. 

Soc.  Phila.  v.  145. 
(G.  violacella,  Clem.) — Proc.  Acad.  Nat.  Sci.  Phila.  1860,  7.— 

Tin.  Nor.  Amer.  93. — Cham,  in  Can.  Ent  iv.  26;  v.  46;  Cin. 

Quar.  Jour.  Sci.  i.  208. — Zell.  in  Bei.  z.  Kennt.  1873,  108. 
(G.  eleganteUa,  Frey  &  Boll,  vid.  O.  packardclla,  post) 
G.  erigeronella,  Cham. 

(O.  plantaginisclla,  Cham.) — Can.  Ent  iv.  10;  v.  46.) 

G.  gcielki,  MS.  name — error.)— Cin.  Quar.  Jour.  Sci.  i.  200.— 

Can.  Ent  ix.  127. 
(G.  eupatoriiella,  Cham.,  !=  G.  venustella,  Clem,  post) 
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G.  falconipennella,  Hiib.— Bei.  z.  Kennt.  1873, 107. 
G.  fasciella,  Cham. 

(Aesyle  fasciella,  Cham.) — Gin.  Quar.  Jour.  Sci.  ii.  97. — Can. 

Ent.  vii.  93 ;  ix.  123,  194. 
G.  fulgedella,  Clem. — Tin.  Nor.  Amer.  92. — Proc.  Acad.  Nat.  Sci. 

Phila.  1860,  6.— Proc.  Eut.  Soc.  Phila.  v.  145.— Can.  Ent.  x. 

p.—. 
(G.  geiella,  vid.  supra  G.  erigeronella.) 
(G.  inomatella,  Cham.) — Can.  Ent.  viii.  31 ;  ix.  194. 

G.  JUGLANDISNIGRJEELLA,  Cham. 

(G.juglandiella,  Cham.)— Can.  Ent.  iv.  28,  88;  v.  15,  47. 

G.  LESPEDEZJEFOLIELLA,  Clem. 

(Parectopa  lespedezwfoliella^   Clem.) — Tin.  Nor.  Amer.  144. — 

Proc,  Acad.  Nat.  Sci.  Phila.  1860,  210.— Cham,  in  Can.  Ent 

iv.  7;  v.  47;  viii.  19;  Hajd.  Bui.  Geo.  Sur.  iii.  132. 
(G.  mirabiliSj  Zell.=  G.  robiniella,  Clem,  post.) 
G.  negundella,  Cham.— Can.  Ent.  viii.  18.— Hay d.  Bui.  Geo.  Sur.  iii. 

132. 
G.  packardella,  Cham. — Can.  Ent.  iv.  27 ;  ix.  194. — Oin.  Quar.  Jour. 

Sci.  i.  200. 
(G.  elegantella,  Frey  &  Boll.)— S.  E.  Z.  xxxiv.  3.— Cin.  Quar. 

Jour.  Sci.  ii.  227. 
{G.  plant  aginisella,  vid.  G.  erigeronella.) 
G.  populiella,  Cham. — Cin.  Quar.  Jour.  Sci.  ii.  301. — Hayd.  Bui.  Geo. 

Sur.  iii.  13. 
G.  pulchella,  Cham. — Can.  Ent.  vii.  146. 
G.  purpurieixa,  Cham.— Can.  Ent.  iv.  27;  v.  46;  ix.  126, 194. 
G.  rhoifoliella,  Cham. — Can.  Ent.  viii.  31. 
G.  ribesella,  Cham. — Hayd.  Bui.  Geo.  Sur.  i.  132. 
G.  ROBrNLELLA,  Clem. — Can.  Ent.  iii.  87;  iv.  7;  v.  47;  viii.  33.— Hayd. 

Bui.  Geo.  Sur.  iii.  132. 
(Parectopa  robiniella,  Clem.) — Tin.  Nor.  Amer.  207. — Proc.  Ent. 

Soc.  Phila.  ii.  4. 
(Litlwcolletis  gemmeat,  Frey  &  Boll.) — S.  E.  Z.  xxxiv.  218. — Cin. 

Quar.  Jour.  Sci.  i.  206,  339 ;  ii.  227. 
G.  salicipoliella,  Cham. — Can.  Ent.  iv.  25 ;  v.  15,  46, 186. — Cin.  Quar. 

Jour.  Sci.  i.  340. 
G.  sauzalitoella,  Cham. — Can.  Ent.  viii.  32. 
G.  sassafrasella,  Cham. — Can.  Ent.  viii.  33. 
G.  stbigifinitella,  Clem. — Tin.  Nor.  Amer.  92.— Proc.  Acad.  Nat. 

Sci.  Phila.  1860,  6.— Proc.  Ent.  Soc.  Phila.  1. 145. 
G.  stjpebbifeontella,  Clem. — Tin.  Nor.  Amer.  91. — Proc.  Acad.  Nat 

Sci.  Phila.  1861,  5.— Proc.  Ent.  Soc.  Phila.  v.  145.— S.  E.  Z. 

xxxiv.  1. — Cin.  Quar.  Jour.  Sci.  i.  200 ;  ii.  226. 
G.  thebmopsella,  Cham.— Cin.  Quar.  Jour.  Sci.  ii.  300.— Hayd.  Bui. 

Geo.  Sur.  iii.  132. 
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G.  venustella,  Clem.— Tin.  Nor.  Amer.  92,  216.— Proc.  Acad.  Nat 
Sci.  Phila.  1860,  6.— Proc.  Ent  Soc  Phila.  ii.  10 ;  v.  145. 
(O.  eupatoriiella,  Cham.) — Can.  Ent  iv.  9;  v.  44,  46. 
(G.  violacella,  Clem.  vid.  O.  desmodifoliella,  Clem.) 

(HAGNO.    Chambers.) 

(H.  cryptolechiceella  Cham,  and  H.  faginella  Cham,  referred  to  Crypto- 

lechia.) 

H  AM ADRYAS.    Clemens. 

H.  bassettella,  Clem. — Tin.  Nor.  Amer.  246. — Proc.  Ent  Soc.  Phila. 
ii.  423. — Caif.  Ent.  vi.  231 ;  x.  p.  — . — Cin.  Quar.  Jour.  Sci.  ii. 
.  115. 

HARPALYCE.    Cham,  (nan  Steph.). 

H.  ALBELLA,  Cham. — Can.  Ent  vi.  235. 

H.  canusella,  Cham. — Can.  Ent  vi.  235. 

H.  torteicella,  Cham.— Can.  Ent  vi.  235. — Hayd.  Bui.  Geo.  Sur.  iii. 

122, 141. 

(HERIBEIA.) 

(H.  incertella,  Cham.  vid.  Argiope  dorsimaculelta.) 

(HELICE.    Chambers.) 

(H.  pallidochrella,  Cham.  vid.  Gelechia  gleditschueella,  Cham.) 

HELIOZELLA.    (Her.-Scb.) 

H.  ^sella,  Cham. — Can.  Ent.  ix.  108. 

H.  gracilis,  Zell. — Bei.  z.  Kenut.  1873,  114. 

(EOMOSETIA.    Clemens.) 

(H.  tricingulatella,  Clem.  vid.  Tinea  tricingulatella.) 
( U.  costmgnella,  Clem.  vid.  Tinea  costisignella.) 

HYALE.    Chambers. 

H.  coryliella,  Cham. — Cin.  Quar.  Jour.  Sci.  ii.  242    (!=  Menestra  tar- 

triciformella  Clem.) 

HYBROMA.    Clemens. 

n.  servulella,  Clem. — Tin.  Nor.  Amer.  187. — Proc.  Ent  Soc.  Phila. 

i.  137. 

HYPONOMEUTA.     (Zeller.) 

II.  apicipunctella,  Cham. — Can.  Ent  vii.  8. 
H.  evonymella,  Cham. 

(H.  orbimaculella^  Cham.) — Can.  Ent.  iv.  42  j  v.  12. 
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H.  LONomACULELLA,  Cham. — Can.  Ent.  iv.  43. 

H.  multipunotbllus,  Clem. — Tin.  Nor.  Amer.  95. — Ptfoc.  Acad.  Nat. 

Sci.  Phila.  I860,  8.— Can.  Ent.  iv.  42.— Guide,  348  (as  mille- 

punctellu8).—Be\.  z.  Kennt.  1873,  28.. 
II.  quinquepunctblla,  Cham.— Can.  Ent.  vii.  7. 
H.  wakarusa,  Oanmer. — Observer  of  Nature,  p.  —  (fa  evonymella). 
H.  zellebiella,  Cham.— Ante,  80. 

HYPATIMA. 

H.  stjbsbnsella,  Zell. — Bei.  z.  Kennt.  1873, 102. 
H.  coxfectella,  Zell.— Bei.  z.  Kennt.  1873, 103. 

INCURVARIA. 

L  acerifoliella,  Fitch.— Tin.  Nor.  Amer.  90. — Proc.  Acad.  Nat.  Sci. 
Phila.  1860,  5. 
(Ornix  acerifoliella,  Fitch.) — Rep.  Nox.  Ins.  pta.  1  and  2,  269. — 
Out.  Bep.  1873,  42. 
L  iridella,  Cham. 

(Tinea  iridella,  Cham.) — Can.  Ent.  v.  86. 
L  labradorella,  Clem. — Tin.  Nor.  Amer.  238.— Proc  Ent  Soc.  Phila. 

ii.  416. 
L  mediostrialella,  Clem. — Tin.  Nor.  Amer.  273.— Proc.  Ent.  Soc. 
Phila.  v.  147. 
(Tinea  auristrigella,  Cham.) — Can.  Ent.  v.  86;  ix.  207. 
I.  kussatella,  Clem. — Tiu.  Nor.  Amer.  89.— Proc.  Acad.  Nat. 
Sci.  Phila.  1860,  5. 

(ITHOME.    Chambers.)  =  (PERIMEDE.    Chambers.) 

(7.  unomaculella,  Cham.  =  Perimede  unomaculella,  Cham.,  and  referred 
to  Laverna,  q.  v.) 

LAVERNA. 

L.  ?  axbella,  Cham. — Cin.  Qnar.  Jour.  Sci.  ii.  295. 

(L.  albocapitella^  Cbani.  =  L.  murtfeldtella,  Cham.) 

L.  albopalpella,  Cham. — Cin.  Quar.  Jour.  Sci.  ii.  295. 

L.  bifasciella,  Cham. — Can.  Ent.  viii.  158. 

L.  ckphalanthiella,  Cham. — Can.  Ent.  iii.  221 ;  vii.  53;  x.  p. — . 

L.  circumscriptella,  Zell. — Bei.  z.  Kenut.  1873,  112.— Can.  Ent.  x. 

p.—. 
L.  J  coloradoella,  Cham. — Hayd.  Bui.  Geo.  Sur.  iii.  136. 
L.  definitella,  Zell.— Bei.  z.  Kennt.  1873,  111. 

(L.  unicristatella,  Cham.)— Can.  Eut.  vii.  32;  ix.  74. 
L.  eloisella,  Clem. — Tiu.  Nor.  Amer.  131. — Proc.  Acad.  Nat.  Sci. 

Phila.  1860, 171.— Can.  Ent.  ix.  74. 
L. !  erbansella,  Cham. 

(Perimede  erransella,  Cham.) — Can.  Eut.  vi.  52;  vn.  52;  ix.  147; 
x.  p.  — . 
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L.t  fuscocristatctta,  Cham.  vid.  Nccra  fuscocristatella,  Cham.) 

L.  t  ignobilisElla,  Cham. — Can.  Ent.  vii.  33,  51 ;  x.  p.  — . 

L. !  gleditschl/EELLA,  Cham.— Can.  Ent  viii.  135,  171 ;  x.  p.  232. 

L  GRANDiSELLAjCham.— Ciu.  Qaar.  Jour.  Sci.  ii.  296. — Hayd.  Bul.Gea 

Sur.  iii.  144. 
(L.  grissceU/ij  Cham.  vid.  L.  murtfeldtella.) 
L.  luciferella,  Clem.— Tin.  Nor.  Amer.  130.— Proc.  Acad.  Nat.  8ci. 

Phila.  1860,  171. 
L.t  magnatella. — Can.  Eut.  ix.  73.  . 

(L.  f  ainotherccella^  Cham.) — Can.  Ent.  vii.  30.  I 

(PhyllocniMs  magnatella,  Zell.y^-Bei.  z.  Kennt.  1873,  115. 
L.  miscecolo rella,  Cham.— Can.  Ent.  vii.  51. — Hayd.  Bnl.  Geo.  Sur. 

iii.  144. 
L.  murtfeldtella,  Cham.— Cin.  Qaar.  Joor.  Sci.  ii.  237;  viii.  159;  ix. 

13 ;  x.  i>.  — . 
(L.  albocapitellaj  Chain.) — Can.  Ent.  vii.  33. — Hayd.  Bal.  Geo. 

Sur.  iii.  144. 
(L.  grisseella,  Cham.) — Cin.  Qnar.  Jour.  Sci.  ii.  295. — Uayd. 

Bui.  Geo.  Sur.  iii.  141. 
L.t  obscurusella,  Cham. — Can.  Ent.  vii.  53;  x.  p.  — . 
L.  (ENOTnERiESEMiNELLA,  Cham.— Can.  Ent.  viii.  138$  x.  p.  — . 
L.t  parvicristatella,  Cham. — Can.  Ent.  vii.  34. 
L.  rufocristatella,  Cham.— Can.  Ent  vii.  33. 
(L.  unicristateUa,  Cham.  vid.  L.  definitella,  Zell.) 
L.  unifasciella,  Cham.— Can.  Eut.  viii.  159  (var.  t  murtfeldtella). 

LEUCANTniZA.    (Clemens.) 

L.  amphicarfejefoliella,  Clem. — Tin.  Nor.  Amer.  85,  87-88.— Proc. 

Acad.  Nat.  Sci.  Phila.  18.59,  328.— Can.  Ent.  iii.  1C2;  x.  p . 

(L.  saundersclla,  Cham.) — Cau.  Eut.  iii.  205. 
{L.  ornatella,  Cham.  vid.  LithocoUetis  ornatella,  Cham.) 

LEUCOPHRYNE.  (Chambers.) 

(Perhaps  this  might  bo  i Deluded  in  Laverna.) 

L.  teicristatella,  Cham. — Can.  Ent.  vii.  211. 

L1THAKIAPTERYX.     (Chambers.) 

L.  ABRONryEELLA,  Cham. — Can.  Ent.  viii.  217. — Hayd.  Bui.  Geo.  Sar. 
iii.  124,  149. 

(L1TA.) 

(L.  tcrnariella  and  L.  liturosella  referred  to  Gelechia.) 

LITHOCOLLETIS.*     (Zeller.) 

L.  aceriella,  Clem. — Tin.  Nor.  Amer.  Go,  75.— Proc.  Acad.  Nat.  Sci. 
1859,  319,  323.— Can.  Ent.  iii.  130. 


*  Fid.  Pybche,  January,  1878. 
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£NIGMATELLA,  Frey  &  Boll.— S.  E.  C.  xxxiv.  219.— Oin.  Qaar.  Joar. 

Sci.  i.  206. 
sreferella,  Clem.— Tin.  Nor.  Amer.  64, 68— Proc.  Acad.  Nat.  Sci. 

Phila.  1859,  318,  320.— Can.  Ent.  iii.  183.— Cin.  Qaar.  Jour. 

Sci.  ii.  104. 
cetculiseUa,  Cham.  var.  guttifinitella. — Can.  Ent.  iii.  111.1 
lLBAnotella,  Cham. — Cin.  Qaar.  Jour.  Sci.  ii.  101. 
ilniellaJ,  Zell.— S.  E.  Z.  xxxiv.  210.— Cin.  Qaar.  Joar.  Sci.  i.  201; 

in  229.— Nat.  Hist.  Tin.  v.  211. 
(L.  mariwella,  Cham.) — Can.  Ent.  iv.  99. 
ilniyorella,  Cham.— Cin.  Qaar.  Jour.  Sci.  ii.  302  —  Hayd.  Bui.  Geo. 

Sur.  iii.  139. 
lxbrosijsella,  Cham. — Can.  Ent.  iii.  127, 183.— Cin.  Quar.  Jour. 

Sci.  i.  205 ;  ii.  230. 
lmorph^ella,  Cham. — Hayd.  Bal.  Geo.  Sur.  iii.  132,  137. 
iMPHICARPEJEELLA,  Cham.— Hayd.  Bui.  Geo.  Sur.  iii.  132,  137. 
lLTERNATA,  Zell.— Bei.  z.  Kennt.  1875, 145. 
.rgentifimbreella,  Clem.— Tin.  Nor.  Amer.  39,  64,  70. — Proc. 

Acad.  Nat.  Sci.  Phila.  1859,  318,  321  —Can.  Ent.  iii.  57,  85, 

182.— Frey  &  Boll  in  S.  E.  Z.  xxxiv.  209.— Cin.  Quar.  Jour. 

Sci.  i.  201,  204;  ii.  229. 
rgentfnotella,  Clem. — Tin.  Nor.  Amer.  66,  78. — Proc.  Acad.  Nat 

Sci.  Phila.  1859,  319, 321.— Can.  Ent.  iii.  148 ;  x.  p.  —.—Frey 

&  Boll  in  S.  E.  Z.  xxxiv.  214.— Cin.  Quar.  Jour.  Sci.  i.  202  et 

seq.;  ii.  101. 
tomariella,  Zell. — Bei.  z.  Kennt.  1875,  144. 
tjronitens,  Frey  &  Boll. — S.  E.  Z.  xxxiv.  216. 
ustraxisella,  Cham. — Ante,  103. 
asistrioella,  Clem. — Tin.  Nor.  Amer.  39,  65,  6(5,  69.— Proc.  Acad. 

Nat.  Sci.  1859,  319,  321.— Can.  Ent.  iii.  148,  149,  166,  182.— 

Cin.  Quar.  Jour.  Sci.  i.  205. 
ethuneella,  Cham. — Can.  Ent.  iii.  109. — Cin.  Quar.  Jour.  Sci.  ii. 

103.— Can.  Ent.  x.  p.  — . 
icolorella,  Cham. — Ante,  103. 
ifasceella,  Cham. — Ante,  101. 
iostonica,  Frey  &  Boll. — S.  E.  Z.  xxxiv.  216. — Cin.  Quar.  Jour.  Sci. 

i.  206 ;  ii.  230. 
aryjealbella,  Cham.— Can.  Ent.  iii.  5$,  85, 182,  206. 
ary-SFOLIELLA,  Clem. — Tin.  Nor.  Amer.  Qo,  74. — Proc.  Acad.  Nat. 

Sci.  Phila.  1859,  319,  323.— Can.  Ent.  iii.  109, 165. 
astanejeella,  Cham. — Cin.  Qaar.  Joar.  Sci.  109,  165. 
eltifoliella,  Cham. — Can.  Ent.  iii.  128;  x.  p.  — . 
ejltisella,  Cham. — Can.  Ent.  iii.  129. — Cin.  Quar.  Jour.  Sci.  i.  201 ; 

x.  p.  — . 
incinnatiella,  Cham. — Can.  Ent.  iii.  144,  149. — Cin.  Quar.  Jour. 

Sci.  i.  149. — Ante,  p.  — . — Hayd.  Bui.  Geo.  iii.  141. 
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L.  conglomeratella,  Zell. — Bei.  z.  Kennt.  1875, 140. 

L.  consimilella,  Frey  &  Boll.— S.  E.  Z.  xxxiv.  214.— Cin.  Qaar.  Jouf* 

Sci.  i.  202. 
L.  coryliella,  Cbam. — Can.  Ent.  iii.  Ill,  127;  x.  p.  — . 
L.  crat^egella,  Clem. — Tin.  Nor.  Amer.  66,  77, 141. — Proc.  Acad.  Nat 

Sci.  Phila.  1859,  319,  324 ;  1860,  208.— Can.  Ent  iii.  55, 108, 

106;  v.  50;  vi.  150. — Ante,  p. — . — Cin.  Qaar.  Jour.  Sci.L 

200,  201. 
L.  curvilineatella,  Pack.— Guide,  354. — Can.  Ent.  iii.  183.    (Not  a 

LithocoUetis  f) 
L.  desmodiella,  Clem. — Tin.  Nor.  Amer.  65,  68. — Proc.  Acad.  NatScL 

Phila.  1859,  319,  220.— Can.  Ent.  i.  127, 152. 
L.  fitchella,  Clem. — Tin.  Nor.  Amer.  139. — Proc  Acad.  Nat.  Sci. 

Phila.  1860,  207.— Can.  Ent.  iii.  183.— Cin.  Quar.  Jour.  Sci.  L 

201.— Guide,  353.— Hayd.  Bui.  Geo.  Sur.  iii.  139.— Can.  Ent 

x.  p.  — . 
Argyromiges  qucrcifoliella}  Fitch. — Rep.  5,  sec.  327. 
L.  fuscocostella,  Cham. — Cin.  Quar.  Jour.  Sci.  ii.  102. 
L.  geminatella,  Pack. — Guide,  353. — Can.  Ent.  iii.  183.    (Not  a  Litho- 
coUetis f) 
L.  gemmea,  Frey  &  Boll. — S.  E.  Z.  xxxiv.  218.— Cin.  Quar.  Jour.  Sci.  L 

206  cf  seq.  339;  ii.  227. 
L.  guttifinitella,  Clem. — Tin.  Nor.  Amer.  65,  76. — Proc.  Acad.  Nat 

Sci.  Phila.  1859,  319,  324.— Can.  Ent.  iii.  110  et  seq.— Cin. 

Quar.  Jour.  Sci.  i.  201  et  seq  — Ante,  102. 
L.  hageni,  Frey  &  Boll.— S.  E.  Z.  xxxiv.  208. — Cin.  Quar.  Jour.  Sci.  i. 

201  et  seq.— Ante,  100. 
L.  hamadryadella,  Clem.— Tin.  Nor.  Amer.  05y  77. — Proc.  Acad.  Nat. 

Sci.  Phila.  1859,  319,  324— Can.  Ent.  iii.  55,  164,  182.— Cin. 

Quar.  Jour.  Sci.  ii.  201  et  seq. 
L.  heleanitiiivorella,  Cham. — Cin.  Quar.  Jour.  Sci.  ii.  100,  230. 
L.  nidificansella,  Pack.— Guide,  354. — Can.  Ent.  iii.  184.     (t  A  Lyo- 

netiaJ) 
L.  ignota,  Frey  &  Boll.— S.  E.  Z.  xxxiv.  215  — Cin.  Quar.  Jour.  Sci.  i. 

205;  n.  230. 
L.  intermedia,  Frey  &  Boll. — S.  E.  Z.  xxxiv.  210.— Cin.  Quar.  Jour. 

Sci.  i.  201  ;  ii.  230. 
(L.juglandiella,  Clem. =L.  .car yafoliella,  Clem. — Tin.  Nor.  Amer.  170. — 

Proc.  Ent.  Soc.  Phila.  i.  81.— Can.  Ent.  iii.  165;  vii.  126;  x. 

p.  —.—Guide,  353.) 
L.  long istri ata,  Frey  &  Boll.— S.  E.  Z.  xxxiv.  209,  210.— Cin.  Quar. 

Jour.  Sci.  i.  201  ;  ii.  229. 
L.  lucetiella,  Clem. — Tin.  Nor.  Amer.  65,  73. — Proc.  Acad.  Nat.  Sci. 

Phila.  1S59,  319,  322.— Can.  Ent.  iii.  50. 
L.  lysimactii.eella,  Cham. — Cin.  Quar.  Jour.  Sci.  ii.  100. 
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i  iucidicostella,  Clem.— Tin.  Nor.  Amer.  30,  64,  66.— Proc  Acad. 

Nat  Sci.  Phila.  1859, 318, 319.— Gin.  Quar.  Jour.  Sci.  ii.  102.— 

Can.  Ent  iii.  57, 182.    (The  statement  that  the  larva  mines 

leaves  of  the  Sycamore  (Platanus)  is  incorrect) 
mariceella,  Cham.  vid.  L.  alniella,  Zell.) 
oeifica,  Prey  &  Boll.— S.  B.  Z.  xxxiv.  212.— Gin.  Quar.  Jour.  Sci. 

i.  202. 
ecopintjsella,  Cham.— Ante,  100. 
\onfascieUaj  Cham. — Can.  Ent  iii.  108. — Gin.  Quar.  Jour.  Sci.  i.  201.) 

(This  must  be  dropped  from  the  list:  there  is  no  such  species. 

It  was  described  from  varieties  and  old  specimens  of  L.  eel- 

tisella  Cham.) 
zscuRicosxELLA,  Clem. — Tin.  Nor.  Amer.  64, 71.— Proc.  Acad.  Nat. 

Sci.  Phila.  1859,  318,  321.— Can.  Ent.  iii.  85;  x.  p.  102. 
ssoletella,  Frey  &  Boll. — S.  E.  Z.  xxxiv.  211. — Cin.  Quar.  Jour. 

Sci.  i.  202. 
tSTBiCTELLA,  Clem. — Tin.  Nor.  Amer.  64,  73. — Proc.  Acad.  Nat. 

Sci.  Phila.  1859,  318,  322.— Can.  Ent.  iii.  183.— Ante  102. 
:>  atella,  Cham. — Can.  Ent.  iii.  161;  iv.  107;  x.  p.  — . — Cin.  Quar. 

Jour.  Sci.  i.  201  et  seq.  339 ;  ii.  228.— S.  E.  Z.  xxxiv.  217.— 

Bei.  z.  Eennt.  1875, 141. 
{Leucanthiza  ornatella.) — Can.  Ent.  iii.  87, 127. 

STENSACKENELLA,  Fitch. 

(Argyromiges  ostensacJienella,  Fitch.) — Can.  Ent  iii.  183. — Rep. 

Nox.  Ins.  New  York,  n.  5.  sec.  238. 
jtky^efoliella,  Clem. — Tin.  Nor.  Amer.  64,  71. — Proc.  Acad.  Nat. 

Sci.  Phila.  1859, 318, 322.— Can.  Ent.  iii.  85.— Cin.  Quar.  Jour. 

Sci.  i.  202. 
rtryceella,  Cham.  var.  L.  coryliella,  Cham.  q.  v.) 
)PULLELLA,  Cham. — Ante,  101. 
lteecialbella,  Fitch. — Eep.  Nox.  Ins.  N.  Y.  n.  5,  sec.  32S. — Can. 

Ent  iii.  57. 
[jercibella,  Cham. — Cin.  Quar.  Jour.  Sci.  ii.  102. 
uercifoliel  a,  Fitch,  vid.  L.  fitcliella,  Clem.) 
[jercitoruat,  Frey  &  Boll. — S.  E.  Z.  xxxiv.  207. — Cin.  Quar.  Jour. 

Sci.  i.  201;  ii.  229.— Bei.  z.  Kennt  1875,  140.— Hayd.  Bui. 

Geo.  Sur.  iii.  139, 141. — Can.  Ent.  x.  p.  — . 
ileyella,  Cham. — Cin.  Quar.  Jour.  Sci.  ii.  236. 
obiniella,  Clem. — Tin.  Nor.  Amer.  14  et  seq.  22,  64,  6C,  208. — Proc. 

Acad.  Nat.  Sci.  Phila.  1859,  318,  319 ;  1860,  209.— Can.  Ent, 

iii.  54  et  seq.  87,  163,  183,  185 ;  iv.  9, 117.— S.  E.  Z.  xxxiv. 

p.  —.-.Cin.  Quar.  Jour.  Sci.  vi.  203,  208,  339;  ii.  228.— Bei. 

z.  Kennt  1875, 142.— Hayd.  Bui.  Geo.  Sur.  132, 137. 
(Argyromiges  pseudacaciella,  Fitcb.) — Hep.  Nox.  Ins.  N.  Y.  n.  5, 

sec.  335. 
t  A.  uhlerella,  ¥\tcb.—Ibid.  337. 
?A.  morrisella,  Fitch. — Ibid.  33G. 
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L.  salicifoliella,  Clem.— Tin.  Nor.  Amer.  169.— Proc.  Ent  Soc.  Phila. 

i.  81.— Can.  Ent.  iii.  163, 185.— Guide,  353.— Hayd.  BuL  Geo.  I 

Sur.  iii.  139, 141.  \ 

(L.  scudderella,  Frey  &  Boll.)— S.  E.  Z.  xxxiv.  212.— Cin.  Quar.  j 

Jour.  Sci.  ii.  202. 
L.  sympiioricarpe^ella,  Cham.— Cin.  Qaar.  Jour.  Sci.  ii.  98. 
(L.  scudderella,  Frey  &  Boll.  vid.  L.  salicifoliella,  supra.) 
L.  tilli^eella,  Cbam. — Can.  Ent.  iii.  56. — Cin.  Quar.  Jour.  Sci.  vi.  203. 
L.  trlfasciella,  Haw. — S.  E.  Z.  xxxiv.  215. — Cin.  Quar.  Jour.  Sci.  L  ) 

205. — Can.  Ent  x.  p. — .  ! 

L.  tritjeniaella,  Cham. — Can.  Ent.  iii.  110, 184;  v.  48;  x.  p.  — .—Cin.  I 

Quar.  Jour.  Sci.  i.  202.  s 

L.  texanella,  Zell.— Bei.  z.  Kennt.  1875, 143.— Hayd.  Bui.  Geo.  Sur.  j 

v.  132,  137.  ) 

L.  tubiferella,  Clem.— Tin.  Nor.  Amer.  140.— Proc.  Acad.  Nat  ScL  | 

Phila.  18C0,  20S.— Can.  Ent  iii.  165,  183.  | 

L.  ulmella,  Cham. — Can.  Ent.  iii.  148. — Cin.  Quar.  Jour.  Sci.  i.  202, 1 

204 ;  ii.  101.— S.  E.  Z.  xxxiv.  214. 
L.  unefasciella,  Cham. — Cin.  Quar.  Jour.  Sci.  ii.  103  et  seq. 
(L.  virginiella,  Cham. — Can.  Ent  iii.  84;  x.  p.  — .    =  L.  08tryafolieUa9 

Clem.) 

LYONETIA.    (Hubner.) 

m 

L.  alniella,  Cham. — Cin.  Qnar.  Jour.  Sci.  ii.  303. — Hayd.  BuL  Geo.  j 

Sur.  iii.  140.  \ 

L.  apicistrigella,  Cham. — Cin.  Quar.  Jour.  Sci.  ii.  105. — Cau.  Ent ; 

x.  p.  — .  ■ 

L.  graoilella,  Cham. — Can.  Ent.  viii,  34;  x.  p.  — . 
L.  ?  nidificansella,  Pack. 

(Lithocolletis  nidijicansella,  Pack.) — Guide,  354. — Can.  Ent  X. : 

p.  — . 
(L.  saccatella.  Pack.  vid.  Aspidisca  splendor  if ereUa.) 
L.  speculella,  Clem. — Tin.  Nor.  Amer.  184. — Proc.  Ent  Soc.  Phila.  i. 

134. — Can.  Ent  x.  p.  — . 

(MACHIMIA.    Clemens.) 
(M.  tentoriferella,  vid.  Cryptolcchia  tentoriferella.) 

(MALACHOTRlCnA.) 

(ilf.  bilobclla,  Zell.  vid.  Gelcchia  bilobella.) 

MAEMARA.    (Clemens.) 

M.  saliclella,  Clem. — Tin.  Nor.  Amer.  212. — Proc.  Ent.  Soc.  Phil* 
ii.  7. 
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MENESTRA.    (Clemens.) 

L  tortrictfobmella.— Tin.  Nor.  Amer.  151.— Proc.  Acad.  Nat.  Sci. 
Phila.  1860,  213. 

MICROPTERYX. 
1L  pomtvorella,  Pack.— Rep.  Mass.  Ag.  Soc.  1870.— Am.  Nat.  vi.  685. 

(MIEZA,  vid.  EN^MIA.) 

N-fflRA.    (Chambers.) 

5.  fuscocbistatella,  Cham.— Can.  Ent.  vii.  9,  51. 

{Laverna/u8cocri8tatellaj  Cham.) — Can.  Ent.  vii.  34. 

NEDA.    (Chambers.) 
U.  plutella,  Cham.— Can.  Ent.  vi.  243;  vii.  105. 

NEPTICULA.    (Zeller.) 

B.  A  met,  A nchiebell a,  Clem.— Tin.  Nor.  Amer.  174.— Proc.  Ent.  Soc. 

Phila.  i.  84.— Guide,  356. 
H.  angtjinella,  Clem. — Tin.  Nor.  Amer.  175. — Proc.  Ent.  Soc.  Phila. 

i.  85. 
jH.  apicialbella,  Cham.— Can.  Ent.  v.  127. — Cin.  Quar.  Jour.  Sci.  ii. 

118. 
N.  badiocapitella,  Cham.— Can.  Ent.  viii.  160. 
N.  belfrageella,  Cham. — Can.  Ent.  vii.  75. 
5.  bifasciella,  Cham. — Tin.  Nor.  Amer.  183. — Proc.  Ent.  Soc.  Phila. 

i.  133 ;  v.  146. 
N.  bosqueella,  Cham. — Ante,  106. 

S.  castanejefoliella,  Cham. — Cin.  Quar.  Jour.  Sci.  ii.  117. 
H.  caby^foliella. — Tin.  Nor.  Amer.  174.— Proc.  Eut.  Soc.  Phila.  i.  84. 
iH.  cilluefuscella,  Cham. — Can.  Ent.  v.  128. — Ciu.  Quar.  Jour.  Sci. 

ii.  117.    (  ==  K.fuscotibiceella  Clem.) 
X.  clemensella,  Cham. — Can.  Eut.  v.  125. 
31.  corylifoliella,  Clem. — Tin.   Nor.  Amer.  172. — Proc.  Eut.  Soc. 

Phila.  i.  83.— Guide,  356. 
X.  cratjeghfoliella,  Clem. — Tin.  Nor.  Amer.  173. — Proc.  Ent.  Soc. 

Phila.  i.  83. 
5.  FUSCOCAPITELLA,  Cham. — Can.  Ent.  v.  128. 
H.  FUSCOTIBIJSELLA,  Clem. — Tin.  Nor.  Amer.  182. — Proc.   Ent.   Soc. 

Phila.  i.  133;  v.  146.— Can.  Ent.  v.  127.— Cin.  Quar.  Jour. 

Sci.  ii.  114. 
X.  juglanpifoliella,  Cham. — Tin.  Nor.  Amer.  173. — Proc.  Ent.  Soc. 

Phila.  i.  84.— Ante,  105. 
X  LATTFASCIELLA,  Cham. — Ante,  106. 
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N.  maximella,  Cham.— Can.  Ent.  v.  120. 

N.  minimella,  Cham.— Can.  Ent.  v.  127. 

ST.  nigriverticella.  Cham. — Cin.  Qaar.  Jour.  Sci.  ii.  118. 

N.  ociirefasciella,  Cham.— Can.  Ent  v.  128. 

N.  ostryjsfoliella,  Clem. — Tin.  Nor.  Amer.  172. — Proc  Ent.  Soc 

Thila.  i.  83. 
X.  platanella,  Clem.— Tin.  Nor.  Amer.  173,  183. — Proc  Ent.  Sot 

Phila.  i.  83y  133 ;  v.  146.— Can.  Ent  v.  125.— Guide,  356. 
N.  platea,  Clem. — Tin.  Nor.  Amer.  175.— Proc.  Ent  Soc  Phila.  i.  85. 
N.  prunifoliella,  Clem.— Tin.  Nor.  Amer.  174.— Proc.  Ent  Soc  Phila. 

i.  84. — Can.  Ent  v.  126.    (f  serotinwella  or  T  Dipterous.) 
N.  quercioastanella,  Cham.— Can.  Ent  v.  127. — Ante,  p.  — . — Can. 

Ent.  x.  105. 
N.  quercipulchella,  Cham. — Ante,  105. 
N.  resplendensella,  Cham.— Cin.  Quar.  Jour.  Sci.  ii.  118. 
N.  ros^foliella,  Clem.— Tin.  Nor.  Amer.  176.— Proc.  Ent  Soc  Phil* 

i.  86. 
N.  rubifoliella,  Clem.— Tin.  Nor.  Amer.  32,  42,  45,  152. — Proc  Ent 

Soc.  Phila.  v.  146. 
N.  saginella,  Clem. — Tin.  Nor.  Amer.  175, 270.— Proc  Ent  Soc  Phila 

i.  85,  144. 
N.  serotinjeella,  Cham. — Can.  Ent.  y.  126;  x.  p.  — . 
N.  tuoracealbella,  Cham. — Can.  Ent  v.  127. 
N.  unifasciella,  Cham.— Cin.  Quar.  Jour.  Sci.  ii.  119. — Ante,  p.  — . 
N.  villosella,  Clem. — Tin.  Nor.  Amer.  174. — Proc  Ent  Soc  Phila. 

i.  84. 
N.  virginiella,  Clem.— Tin.  Nor.  Amer.  172, — Proc.  Eut  Soc  Phila. 

i.  83. 

(NOMIA.    Cleraeus.) 
(^T.  Ungualacella,  Clem.  vid.  Chrysopora  linguatoeella.) 

NOTHRIS.    (Hubner.) 

N.?  btmaoulella,  Cham. — Hayd.  Bui.  Geo.  Sur.  iii.  122. 
N.  eupatoriiella,  Cham. — Can.  Ent.  ix.  23. 

(Yjwolophus  eupatoriicUa,  Cham.) — Can.  Ent.  iv.  221. 

(Xothris  dolabella,  Zell.)— Bei.  z.  Kennt.  1873,  88. 
N.  grisseella,  Cham. — Can.  Eut.  vi.  245. 

CECOPHORA.    (Zeller.) 

(E.  argenticinctella,  Clem.— Can.  Ent.  v.  188-190.— Cin.  Quar.  Jour. ' 
Sci.  ii.  114. 
(Callima  argenticinctella,  Clem.) — Tin.  Nor.  Amer.  12,  46, 123.— 
Proc.  Acad.  Nat  Sci.  Phila.  18C0,  167. 
(E.  borkhausenii,  Zell. — Bei.  z.  Kennt.  1873,  90. 
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(E.  boreasella,  Cham, — Can.  Ent.  v.  189.— Cin.  Quar.  Jour.  Sei.  ii. 

114,  292.— Hayd.  Bill.  Geo.  Sur.  iii.  129, 141. 
(CE.  bosquella,  Cham.  vid.  Oelechia  bosquella.) 
((E.  constricteUa,  Zell.  vid.  Theisoa  constrictella.) 
(£.  determinatella,  Zell. — Bei.  z.  Ken  lit.  1873,  89. 

(CE. australisella, Cham.)— Can.  Ent. vii.  124;  ix. 23. — Ciu.Quar. 

Joar.  Sci.  ii.  114. 
(Q2.  granellOj  Lat.  vid.  Oelechia  granella.) 
(E.  4  mactjlell A,  Cham.— Cin.  Quar.  Jour.  Sci.  ii.  292. — Hayd.  Bui. 

Geo.  Sur.  iii.  129. 
I    OB.  siialebiella,  Cham. — Cin.  Quar.  Jour.  Sci.  ii.  114. 

(ENOE.  (Chambers.) 
CE.  hybromella,  Cham. — Can.  Ent.  vi.  50. 

(ESEIS.  (Chambers.) 
GE.  biaxtjleixa.  Cham. — Cin.  Quar.  Jour.  Sci.  ii.  255. 

(ETA.    (Grote.) 

(E.  pxjnctella,  Cra.— Bei.  z.  Kennt.  1873,  28. 

(Pceciloptera  compta,  Clem.) — Proc.  Acad.  Nat.  Sci.  1860,  54G. 
((Eta  cornea,  Grote.)— Proc.  Ent.  Soc.  Phila.  v.  230.— Riley's 

Rep.  Nox.  Ins.  Mo.  1869, 151.— Zell.  Ent.  Zeit  1871,  s.  178. 
(Tinea  pustulella,  Fab.) — Ent.  Syst.  iii.  pt.  ii.  292. 
(Phalena  punctella,  Cramer. — Ins.  31.) 

OPOSTEGA.    (Zeller.) 

O.  ALBOGALiiERiELLA,  Clem. — Tin.  Nor.  Amer.  180. — Proc.  Ent.  Soc. 

Phila.  i.  131. 
O.  4-strigella,  Cham. — Cin.  Quar.  Jour.  Sci.  ii.  106. 

OKNIX.    (Zeller.) 

(0.  aeerifoliella,  Fitch,  vid.  Incurvaria  acerifoliella.) 

0.  bobeasella,  Clem. — Tin.  Nor.  Amer.  237.— Proc.  Ent.  Soc.  Phila. 

ii.  415. 
0.  cbatjegifoliblla,  Clem. — Tin.  Nor.  Amer.  94.— Proc.  Acad.  Nat. 

Sci.  Phila.  1860,  8.— Can.  Ent.  v.  48. 
0.  festinella,  Clem. — Tin.  Nor.  Amer.  94.— Proc.  Acad.  Nat.  Sci. 

Phila.  1860,  97. 
0.  EfcrsiTATxnrELLA,  Cham. — Can.  Ent.  v.  47;  viii.  19. 
0.  FBUNIVOBELLA,  Cham. — Can.  Ent.  v.  50.— Cin.  Quar.  Jour.  Sci.  ii. 

301.— Hayd.  Bui.  Geo.  Sur.  iii.  133, 141. 
0.  quadbipunctella,  Clem.— Tin.  Nor.  Amer.  177.— Proc.  Ent  Soc 

Phila.  i.  86. 
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O.  quercifoliella,  Cham. — Cin.  Quar.  Jour.  Sci.  ii.  116. 
O.  trepidella,  Clem. — Tin.  Nor.  Amer.  94. — Proc  Acad.  Nat  Sci. 
Phila.  1860,  7. 

PARASIA.    (Dup.) 

(P.  apicistrigella,  Cham.  vid.  Gelechia  apicistrigella.) 
(P.  apicipunctella,  vid.  Evagora  apicipunctella.) 
(P.  grisseella,  Cham.  vid.  Gelechia  grisseella.) 

P.  subsimella,  Clem.— Tin.  Nor.  Amer.  137.— Proc.  Acad.  Nat.  Sci. 
Phila.  1860, 173. 

(PARECTOPA.    Clemens.) 
(P.  lespedezccfoliella  et  robiniella,  Clem.  vid.  sub  Gracilaria.) 

PHAETUSA.    (Chambers.) 
P.  plutella,  Cham. — Can.  Ent.  vii.  105;  x.  p. — . 

(PERIMEDE.    Chambers.) 
(P.  erranseUa  et  P.  (Ithome)  unomaculella,  Cham.  vid.  sub  Laverna.) 

PHIGALIA.    (Chambers.)    4 

P.  albella,  Cham. — Can.  Ent.  vii.  107. 
P.  ochremaculella,  Cham. — Ibid. 

PHILONOME.    (Chambers.) 
P.  clemensella,  Cham. — Can.  Ent.  vi.  97 j  viii.  136;  ix.  13;  x.  p.  — . 

PHYLLOCNISTIS.    (Zeller.> 

P.  ampelopsiella,  Cham. — Can.  Ent.  iii.  207  (206  erroneously  amp* 

lopsifoliella). — Cin.  Quar.  Jour.  Sci.  ii.  107,  303. — Hayd.  BuL 

Geo.  Sur.  iii.  140,  141. 
P.  erechtitisella,  Cham. — Ante,  104. 
P.  liriodendronella,  Clem.— Tiu.  Nor.  Amer.  220. — Proc.  Ent  Soc 

Phila.  ii.  13.— Can.  Ent.  iii.  185,  206,  207. 
P.  LiQUiDAMBARisELLA,  Cham. — Cin.  Quar.  Jour.  Sci.  ii.  106. 
(P.  magnatella,  Zell.  vid.  Laverna t  magnatella.) 
P.  populiella,  Cham. — Cin.  Quar.  Jour.  Sci.  ii.  106,  303. — Caii.  Ent 

viii.  19.— Hayd.  Bui.  Geo.  Sur.  iii.  140,  141, 147. 
P.  smilacicella,  Cham. — Cin.  Quar.  Jour.  Sci.  ii.  107. 
P;  vitigenella,  Clem.— Tin.  Nor.  Amer.  22,  23,  39,  83. — Proc.  Acad. 

*  Nat.  Sci.  Phila.  1859,  327.— Can.  Ent.  iii.  206;  vi.  169. 

P.  vitifoliella,  Cham.— Can.  Ent.  iii.  206  et  seq.;  vi.  169. 
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PIGRITIA.    (Clemens.) 

P.  laticapitklla,  Olem.— Tin.  Nor.  Amer.  41,  136.— Proc.  Acad.  Nat. 

Sci.  Phila.  I860, 173. 
P.  ochreixa,  Clem.— Tin.  Nor.  Amer.  232.— Proe.  Ent  Soc.  Phila.  ii.  126. 
P.  ochbocomella,  Clem.— Tin.  Nor.   Amer.   232. — Proc.   Ent   Soc. 

Phila.  ii.  126. 

PITYS.    (Chambers.) 

P.  auricbistatella,  Cham. — Can.  Ent.  v.  110;  ix.  207. 
P. FASCIELLA,  Cham. — Ibid.;  ix.  207. 
P.  fuscocristatella,  Cham.— Ibid. 
P.  hiscecristatella,  Cham.— Ibid. 

PLUTELLA.    (Scbr.) 

P.  cruciferarum,  Zell.— Tin.  Nor.  Amer.  39,  90. — Proc  Acad.  Nat. 
Sci.  Phila.  1860,  6.— Can.  Ent.  viii.  119;  vi.  230, 232.— Bei.  z. 

Kennt  1873, 33 Sep.  Boat.  Ag.  Soc.  ii.  11.— Hayd.  Bnl.  Geo. 

Sur.  iii.  122, 141,  144,  147. 
(P.  limbipennella,  Clem.) — Ibid. 
(Cerostoma  brassicella,  Fitch.) — Ibid,  and  Bep.  Nox.  Ins.  N.  Y. 

i.  170-6.— Ag.  Bep.  1871,  82. 
(P.  zylostella.)—B,ep.  Mass.  Ag.  Soc.  ii.  11. 
(P.  mollipedella,  Clem.  loc  cit.  sup.,  f  =  cruciferarum.) 
P.  porrectella,  Linn,  loc.  cit.  sup.  (vigilaciella,  Clem.). 

(PCECILIA.) 

[P.  bifasciella,  Clem.,  basistrigeUa,  Clem.,  an&fragmentella,  vid.  Gelechia.) 

(PCECILOPTEBYX.    Clemens.) 
(P.  compta,  vid.  (Eta  punctella.) 

POLYHYMNO.    (Chambers.) 

(P.  fu+costrigeUa,  Cham. — Can.  Ent  viii.  30.    =  luteostrigella.) 
P.  luteostrigella,  Cham. — Loo.  cit.  sup.  and  Can.  Ent.  vi.  247. 
P.  6-8TRIOELLA,  Cham. — Can.  Ent.  vi.  248. 

PBONUBA.    (Biley.) 

P.  tuccaseixa,  Biley. — Proc.  Acad.  Sci.  Mo.  iii.  55,  333. — Bep.  Nox. 
Ins.  Mo.  v.  151 ;  vi.  131.— Can.  Ent.  iv.  182.— Hayd.  Bal.  Geo. 
Sur.  iii.  121, 141. 
(Tegeticula  alba,  Zell.)— Bei.  z.  Eennt.  1873,  32;  1875,  139. 

PSECADIA.    (Hiibner.) 

P.  omtlu&KNSj  Zell. — Bei.  z.  Eennt.  1872, 115. — Cin.  Qaar.  Jour.  Sci. 
ii.  258. — Can.  Ent.  vi.  233.    (As  Anesychia   multipunctella, 
Cham.) 
BnlL  iv.  No.  1—11 
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(PSELOCORSIS.    Clemens.) 
(P.  qnerciella,  Clem,  and  P.  reflexa,  Clem.  vid.  sub  Cryptolechia.) 

(RHINOSIA.) 

(R.  pometellus,  Harris,  vid.  Tpsolophus  pometelltu.) 

SAGARITIS.    (Chambers.) 
S.  gracilella,  Cham.— Can.  Ent.  iv.  226}  vi.  245. 

SEMELE.    (Chambers.) 

S.  argentistriqella,  Cham.— Can.  Ent.  viii.  105. 

( Tinea  argentutrigella,  Cham.) — Cun.  Ent.  v.  89. 
S.  argentinotella,  Cham. — Can.  Ent.  riii.  104. 
(8.  bjfaftcitlla,  Cham.    MS.  name  inadvertently  usecj  =  cristatella.) — C 

Ent.  viii.  105;  ix.  208. 
S.  cristatella,  Cham. — Cin.Qnar.  Jour.  Sci.  ii.243. — Can.  Ent  ix.  \ 

SETOMORPHA.    (Zeller.) 

S.  operosella,  Zell.— Bei.  z.  Kennt.  1873, 23. 
S.  inamcenella,  Zell.— Bei.  z.  Eennt.  1873,  23. 
S.  ruderella,  Zell. — Bei.  z.  Eennt.  1873,  23. 

(SINOE.    Chambers.) 

(8.  fuscopallidella,  Cham.  vid.  Gelechia.) 

SOLENOBIA.    (Zeller.) 

S.  walshella,  Clem. — Tin.  Nor.  Amer.  181. — Proc.  Ent.  Soc.  Phil; 
132.— Guide,  346.— Can.  Ent.  v.  74;  vii.  125;  viii.  19. 

STILBOSIS.    (Clemens. ) 

S.  tesquatella,  Clem. — Tin.  Nor.  Amer.  40,  129. — Proc  Acad.  ] 
Sci.  Pbila.  1860, 170. 

STROBISIA.    (Clemens.) 

S.  albaciliaklla,  Cham.— Can.  Ent.  x.  p.  — . 
S.  argenticili^eella,  Cham. — Can.  Ent.  x.  p.  — . 
8.  emulemella,  Clem. — Tin.  Nor.  Amer.  40, 118. — Proc.  Acad.  Nat. 
Phila.  I860,  164. 
(8.  venustella,  Cham.) — Can.  Ent.  iv.  90. 
S.  iripennella,  Clem. — Loc.  cit.  sup. 

(8.  aphroditeeHa,  Cham.) — Can.  Ent.  iv.  88. 
8.  levipedella,  Clem.— Tin.  Nor.  Amer.  207. — Proc.  Eut.  Soc.  PI 
ii.  4. 
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(TAOHIPTILIA.) 
T.  consanella  et  inocuella,  vid.  Gelechia.) 

(TELEIA.) 
T.  sequajCj  scopeUa,  et  dorswittella,  Zell.,  vid.  Gelechia.) 

(TEGET1CULA.) 
(T.  olfra,  Zell.  vid.  Pronuba  yuccasella.) 

TENAGA.    (Clemens.) 

T.  pomiliella,  Olem. — Tin.  Nor.  Amer.  184. — Proc.  Ent.  Soc  Phila.  i. 
136. 

(TELPHUSA.) 

(T.  eurvistrigelloj  Cham.  =  Gelechia  longifasciella,  Clem.) 

TINEA.    (Haw.) 

T.  acapnopennella,  Clem. — Tin.  Nor.  Amer.  233. — Proc.  Acad.  Nat. 

Sci.  Phila.  1859,  257. 
T.  apjcimaculella,  Cham. — Cin.  Qaar.  Joar.  Sci.  ii.  257. 
T.  aubopulvella,  Cham. — Can.  Ent.  v.  90;  vii.  125 ;  viii.  19. 
(T.  auristrigella,  Cham.  =  lncurvaria  mediostriatella,  Clem.) 
T.  aurosuffusella,  Cham. — Cau.  Ent.  v.  87. 
T.  behrensella,  Cham. — Cin.  Qaar.  Jour.  Sci.  ii.  249. 
[T.  bijlavimaculella,  Clem.  vid.  T.  rustacella.) 
T.  bimaculella,  Cham.— Can.  Ent.  v.  87. 
T.  biseliella,  Ham. — Ins.  Brit.  iii.  34,  and  authorities  there  cited. — 

Bei.  z.  Kennt.  1873,  23. 
(!F.  lanariella,  Clem.)— Tin.  Nor.  Amer.  39,  50,52,  60.— Proc. 

Acad.  Nat.  Sci.   Phila.  1859,  251,  258.     Vid.  post,  crinella, 

JlavifronteUa,  and  lanariella. 
(71  carnariella,  CIem.=  T.  pellionella.) 
T.  ccemetaki^eella,  Cham. — Can.  Ent.  v.  85;  viii.  105. 
T.  (LIomosetia)  costosignella,  Clem.— Tin.  Nor.  Amer.  235.— Proc. 

Ent.  Soc.  Phila.  ii.  128. 
T.  costostrigella,  Cham. — Cau.  Ent.  v.  87. 
(T.  crincllaj  vid.  biseliella  and  Treat.  Ins.  493.) 
T.  crocicapitella,  Clem.— Tin.  Nor.  Amer.  49,  51,  60.— Proc.  Acad. 

Nat.  Sci.  Phila.  1859,  257  et  seq. 
T.  croceoverticella,  Cham.— Cau.  Ent.  viii.  106. 
T.  defectella,  Zell. — Bei.  z.  Keunt.  1873,  20. 
T.  (Blabophanes)  dorsistrigella,  Clem. — Tin.  Nor.  Amer.  38,  49, 

50.— Proc.  Acad.  Nat  Sci.  Phila.  1859,  257  et  seq.— Bei.  z. 

Kennt  1873,  20 ;  1875,  136. 
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(T.  flavifrontella,  Linn.— Guide,  346.— Treat  Ins.  494.— Ont.  Kep.  1873, 

27.— Am.  Nat.  i.  422,  biseliella.—Ag.  Rep.  1864,  556.) 
T.  fuscipunctella,  Haw.— Ins.  Brit.  33,  and  authorities  there  cited. — 

Bei.  z.  Kennt.  1873, 22. 
(T.  nubilipennella,  Clem.) — Tin.  Nor.  Amer.  39,  50,  52. — Proc, 

Acad.  Nat.  Sci.  1859,  257,  259. 
T.  fuscomaculella,  Cham. — Can.  Eut  v.  88. 
T.  fuscopulvella,  Cham.— Can.  Ent.  v.  90. 
T.  gbanella.— Guide,  347.— Treat.  Ins.  496.— Ag.  Rep.  1854, 65 ;  1855, 

98 ;  1864,  556.    (T  variateUa,  Clem.) 
T.  grisseella,  Cham. — Can.  Ent.  v.  88. 
T.  geumella,  Zell.— Bei.  z.  Kennt.  1873,  2t. 
(T.  hordei  =  T.  cerealella=  Gelechia  cereaUlla.) 
T.  imitatobella,  Cham. — Can.  Ent.  viii.  105. 
(T.  iridella,  Cham.  vid.  Incurvaria  iridella.) 
(T.  lanariellay  Clem.  =  biseliella.) 
T.  maculabella,  Cham. — Can.  Eut.  v,  90. 
T.  maculimabginella,  Cham. — Can.  Ent  vii.  212. 
T.  marginistkigella,  Cham. — Can.  Eut.  v.  88. 
T.  marmobella,  Cham. — Can.  Ent.  vii.  212. 
T.  minutipulvella,  Cham.— Can.  Ent.  vii.  212. 
T.  misella,  Zell.— Bei.  z.  Kennt  1873,  23. 
T.  misceella,  Cham.— Can.  Ent.  v.  86. 
T.  niveocapitella,  Cham. — Ciu.  Quar.  Jour.  Sci.  ii.  249. 
(T.  nubilipennella,  Clem.  =fu8cipunctella.) 
T.  obscubostbigella,  Cham. — Can.  Ent.  vi.  232. 
T.  orleansella,  Cham. — Can.  Ent.  v.  85. 
T.  pellionella,  Lin.— Ins.  Brit.  32. — Tin.  Nor.  Amer.  49,  51. — Proc. 

Acad.  Nat.  Sci.  Phila.  1859,  256,  257  (as  carnarieUa,  Clem.). 
(T.  pustulella^  vid.  (Eta  pustulella.) 
T.  stbaminiella,  Cham. — Can.  Ent.  v.  86. 
T.  7-steigella,  Cham. — Ante,  p.  — . 
T.  tapetzella,  Lin.— Ins.  Brit  iii.  28.— Tin.  Nor.  Amer.  258. — Proc 

Ent.  Soc.  Phila.  iii.  505. — Can.  Ent.  vii.  124. — Rep.  Nox.  Ins.  j 

Mo.  iii.  10. — Guide,  347. — Amer.  Ent.  and  Bot  i.  90. 
T.  thobacestbigella,  Cham. — Can.  Ent  viii.  106. 
T.  (HoMOSETiA)TRiciNGULATELLA,Clem. — Tin.  Nor.  Amer.  234. — Proa  • 

Ent.  Soc.  Phila.  ii.  128.  •; 

T.  trimaculella,  Cham. — Can.  Ent.  v.  88. 

T.  unomaculella,  Cham. — Cin.  Quar.  Jour.  Sci.  ii.  258.  j 

(T.  ve8tianella,  vid.  rmticclla.) 
T.  busticella,  Dub. — Ins.  Brit.  iii.  27. 

(T.  bijlavimaculella,  Clem.)— Tin.  Nor.  Amer.  38,  49,  50,  237.— 

Proc.  Acad.  Nat.  Sci.  Phila.  1859, 257.— Proc.  Ent  Soc.  Phila, 

ii.  413.— Bei.  z.  Kennt  1873,  20. 
(T.  vestianella.) — Rep.  Nox.  Ins.  Mo.  iii.  10. — Amer.  Ent  and 

Bot.  i.  90. 


i 
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atrt.t.a,  Clem.,  t  =  granella.— Tin.  Nor.  Amer.  50,  53.— Proc 

Acad.  Nat.  Sci.  Phila.  1859,  257,  259.— Can.  Eat.  vii.  125. 
,  Fitch*— Bep.  Nox.  Ins.  3ST.  Y.  i.  320. 

THEISOA.    (Chambers.) 

TRICTELLA. 

(CEoophora  constrictella,  Zell.)— Bei.  z.  Kennt.  1873,  91. 
(Theisoa  bifasciella,  Cham.)— Can.  Eat  vi.  75;  vii.  93;  ix.  24 
tifasciella,  Cham. — Can.  Ent.  vi.  75 ;  vii.  93. 

T1SCHERIA.    (Zeller.) 

A,  Frey  &  Boll. — S.  E.  Z.  xxxiv.  222. — Cin.  Qaar.  Joar.  Sci.  i. 

210.— Ante,  99. 
rosi^eella,  Cham. — Cin.  Qaar.  Joar.  Sei.  ii.  112,  238. 
iella,  Cham. — Can.  Ent.  vii.  124. — Cin.  Qaar.  Joar.  Sci.  ii. 

109,  111. 
ane^eella,  Cham. — Cin.  Quar.  Joar.  Sci.  ii.  111. 
inipenella,  Clem.— Tin.  Nor.  Amer.  39,  80,  82.— Proc.  Acad. 

Nat.  Sci.  Phila.  1859,  324.— Can  Ent.  iii.  208. 
planoldes,  Frey  &  Boll.,  f  =  zelleriella,  Clem. — S.  E.  Z.  xxxiv. 

220.—  Ante,  99. 
iolob,  Zell. — Bei.  z.  Kennt.  1875, 146. 
;omabginella,  Cham. — Cin.  Qaar.  Jour.  Sci.  ii.  110. 
opsisella,  Cham. — Cin.  3uar.  Joar.  Sci.  ii.  113,  238. 
pennella,  Cham.— Ante,  97. 
ifoliella,  Clem. — Tin.  Nor.  Amer.  141. — Proc.  Acad.  Nat.  Sci. 

Phila.  18G0, 208.— Can.  Ent.  iii.  208;  v.  50;  vi.  150.— S.  E.  Z. 

xxxiv.  222. — Cin.  Qaar.  Joar.  Sci.  ii.  111. 
jtella,  Cham. — Ante,  99. 

lnoseella,  Cham. — Cin.  Qaar.  Joar.  Sci.  ii.  110. — Ante,  97. 
kcitella,  Clem.— Tin.  Nor.  Amer.  221. — Proc.  Ent.  Soc.  Phila. 

ii.  13.— Can.  Ent.  iii.  208.— S.  E.  Z.  xxxiv.  221.— Cin.  Qaar. 

Jour.  Sci.  ii.  111.— Bei.  z.  Kennt.  1875, 146. — Ante,  97. 
iCivoBELLA,  Cham. — Cin.  Quar.  Jour.  Sci.  ii.  109,  111. — Ante, 

97. 
sticola,  Frey  &  Boll. — S.  E.  Z.  xxxiv.  223. — Ciu.  Qaar.  Joar. 

Sci.  i.  210;  ii.  112. 
jhginifoliella,  Clem. — Tin.  Nor.  Amer.  80,  81. — Proc.  Acad. 

Nat.  Sci.  Phila.  1859,  326.— Can.  Ent.  iii.  208. 
toriiella,  Cham. — Cin.  Qaar.  Joar.  Sci.  ii.  103,  111. 
^eriella,  Clem.— Tin.  Nor.  Amer.  80, 81. — Proc.  Acad.  Nat  Sci. 

Phila.  1859,  326.— Can.  Eut  iii.  208.— S.  E.  Z.  xxxiv.  220.— 

Ciu.  Quar.  Jour.  Sci.  ii.  109  et  seq. — Bei.  z.  Kennt.  1875, 

147.— Ante,  98. 

TBIFUBCELLA.    (Zeller.) 
jtella,  Zell.— Bei.  z.  Kennt.  1873, 116. 
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(TRICHOTAPHE.    Clemens.) 

(T.flavicostella,juncadellaj  serrativiUella,  setoseUa  et  ookrepatpeUa,  Olem. 
vid.  sub  Oelechia.) 

TRIPANISMA.    Clemens. 

T.  PfiUDBNS,  Clem.— Tin.  Nor.  Amer.  125.— Proc.  Acad.  Nat.  Sci.  Phila. 

1860, 1C8. 

(VENILIA.    Chambers.) 

(T.  albapalpella,  vid.  JEido  albapalpella.) 

WALSHIA.    (Clemens.) 

W.  amorphjeislla,  Clem.— Tin.  Nor.  Amer.  241. — Proc  Eat.  Soc.  Phila. 
ii.  419.— Rep.  Nox.  Ins.  Mo.  iii.  133. 

WILSONIA.    (Clemens.) 

W.  brevivittella,   Clem. — Tin.  Nor.  Amer.  254. — Proc.  Ent.  Soc. 
Phila.  ii.  428. 

XTLESTHIA.    (Clemens.) 

X.  clemensella,  Cham. — Can.  Ent.  v.  174;  ix.  208. 
X.  congeminatella,  Zell. — Bei.  z.  Kennt.  1873, 18.    t —clemensella, 
X.  pruniramiella,  Clem. — Tin.  Nor.  Amer.  39,  54,  59,  60. — Bei.  z. 
Kennt.  1873, 17. 

YPSOLOPHUS.    (Haw.) 

T.  cary^efoliella,  Cham.— Can.  Ent.  iv.  224. 

Y.  contubernalellus. 

(Cluetochilus  contubernalellus,  Fitch.) — Rep.  Nox.  Ins.  N.  Y.  u.  1, 

231 ;  n.  3,  sec.  44. 

( I".  evpatoriiella,  vid.  Nothris  eupatoriiella.) 

Y.  flavivittellus,  Clem. — Tin.  Nor.  Amer.  254. — Proc,  Ent.  Soc 

Phila.  ii.  429.— Bei.  z.  Kennt.  1873,  83. 

Y.  malifoliellus. 

(Chcetochilus  malifoliellus,  Fitch.) — Rep.  Nox.  Ins.  N.  Y.  n.  1, 

2J1;  n.  3,  sec.  43. 
Y.  pauciguttellus,  Clem.— Tin.  Nor.  Amer.  228.— Proc.  Ent.  Soc 

Phila.  ii.  124.— Bei.  z.  Kennt.  1873,  83. 

Y.  POMETELLUS. 

(Rhinosia pometellus,  Har.) — Treat.  Ins.  p. — . 
(Chcetochilus pometellus,  Fitch.) — Rep.  Nox.  Ins.  n.  1,  221;  n.  3, 
sec.  42. 
Y.  punotidiscellus,  Clem.— Tin.  Nor.  Amer.  228.— Proc.  Ent.  Soe. 
Phila.  ii.  124.— Bei.  z.  Kennt.  1873,  85. 
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Y.  quercicklla,  Cham. — Can.  Ent.  iv.  223  et  seq. — Ante,  p.  — . 

T.  qubrcipomonella,  Cham.— Can.  Ent.  iv.  223  et  seq. 

Y.  ruderella,  Oham.— Can.  Ent.  iv.  222.    (T  Var.  pometellus.) 

Y.  stramineella,  Cham. — Can.  Ent.  iv.  224.    (f  V*t.  punctidiscellus.) 

Y.  TBIMACUXELLUS, 

(Chcetochilus  trimaculelluSjFitch.) — Bep.Nox.Ins. N. Y.  n.  1, 223. 
Y.  raiciPUNCTELLUS,  Clem.— Tin.  Nor.  Amer.  220.— Proc.  Ent.  Soo. 
Phila.  ii.  125.— Bei.  z.  Kennt  1873,  86. 

Y.  VENTRELLUS. 

(Ch&tochUus  ventrdlus,  Fitch.) — Bep.  Nox.  Ins.  n.  1,  224. 


ART.  VI.— DESCRIPTIONS  OF  NOCTOIDfi,  CHIEFLY  FROM 
CALIFORNIA. 


By  A.  E.  Grote. 


I  am  indebted  to  Mr.  Henry  Edwards  for  a  number  of  specimens  of 
Califoruian  Hoctuidm,  which  are  partly  described  Id  the  present  paper. 
What  is  needed  is  larger  and  fresher  mateiial  than  has  as  yet  reached 
ne.  In  previous  papers,  I  have  shown  that  some  species  have  a  wide 
ranee  from  east  to  west  and  from  south  to  west:  Agrotit  vdieripen- 
au,  originally  described  from  the  Middle  States,  I  have  now  from  Ore- 
gon; HetiotkiM  cupet,  originally  described  from  Texas,  I  have  received, 
under  its  synonym,  HeliotkU  orotchii,  from  California.  Bnt  the  Califor- 
nian  Soetmda  seem,  as  a  whole,  quite  distinct,  and  resemble  perhaps 
the  Northern  Asiatic  and  European  species  as  mnch  as  they  do  those 
from  the  Atlantic  district.  The  collections  whioh  have  as  yet  reached 
aw  are  not  extensive  enough  to  allow  me  to  Judge  finally  in  the  matter. 

APATBLA  PALLIDICOMA,  K.  *p. 

9  . — Allied  to  rvbriootna,  bnt  mnch  smaller,  more  shaded  with  white, 
and  with  the  lines  more  diffuse.  T.  a,  line  with  the  lobes  deeper  and  more 
prominent.  Stigmata  reduced  as  compared  with  rubrieoma,  especially 
the  reniform.  T.  p.  line  a  little  nearer  the  outer  edge  of  the  wing,  den- 
tate and  lonnlate.  Terminal  series  of  black  dots  distinct.  Hind  wings 
soiled  whitish,  with  whitish  fringes.  Beneath  whitish,  with  obsolete  line. 
While  very  distinct  in  appearance,  the  ornamentation  is  seen  to  be  mnch 
like  that  of  rvbriooma.  Two  specimens  examined.  Massachusetts  (L. 
W.  Goodell,  No.  777);  New  York.    Expansion,  36  millimetres. 

Audela  AOBONYOTOIDBS,  Walk.  Can.  Nat  Geol.  vi.  37. 

The  type  is  in  Coll.  Can.  Ent.  Soc  (see  Can.  Ent  ix.  27).  I  have  seen 
PtuUhea  leueomelana  Morr.  (  8  )  iu  Professor  Fernald's  collection.  I  be- 
here  it  to  be  this  same  species. 

Aghotis  jakcalis,  n.  ip. 

S  9 . — Allied  to  badieolUa.  Pore  tibiae  unarmed;  S  antennas  pectinate. 
Purplish  brown,  warmer-tinted  beneath.  Reniform  pale,  discolorous. 
Orbicular  eoncolorons.  Lines  indicated  obliquely  on  costa,  else  frag- 
mentary, their  course  mnch  as  in  badicollit.  Terminal  line  obsolete;  sub- 
terminal  very  faint.  Hind  wings  fuscous  in  both  sexes,  with  eoncolor- 
ons or  reddish  fringes.     Head  pale;  collar  ochrey -brownish,  without  an-j     ( 
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line.  Antennae  pale  at  base.  Beneath  with  common  line  indented  op- 
posite cell  on  secondaries,  which  show  a  faint  discal  cloud-spot.  Thorax 
brown.  Expansion,  30  to  40  millimetres.  Albany  (Professor  IAntner,  a 
number  of  specimens;  also,  from  Dr.  Bailey,  No.  64).  Seems  to  differ 
from  dilucida  by  the  pale  reniform  and  rounded  orbicular;  varies  in 
depth  of  color.  I  am  indebted  to  Mr.  Thaxter  for  an  opportunity  of 
seeing  Mr.  Morrison's  type.  The  t.  a.  line  is  outwardly  oblique  on  costa, 
as  in  badicollis.  I  do  not  think  the  discal  shading  a  specific  character. 
The  collar  seems  to  want  the  narrow  line  of  badicollis. 

Agrotis  dilucida,  Morr.  Pr.  Ac.  N.  S.  Phil.  65. 

I  have  seen  the  type  from  Mr.  Thazter's  collection.  It  seems  to  differ 
from  badicollis  in  its  larger  size  and  the  want  of  the  light  brown  collar; 
the  ordinary  spots  are  farther  apart  and  the  orbicular  more  rounded  and 
less  elongate.  Specimens  are  before  me  also  from  Albany,  N.  Y.  (Dr. 
Bailey  and  Mr.  Hill).  The  "  male  specimen",  in  which  "  the  reniform  is 
white  and  contrasting  ",  probably  belongs  to  janualis.  The  small  orbi- 
cular is  distinctive  of  janualis  as  compared  with  badicollis  or  dilucida. 

Agrotis  opacifrons,  n.  sp. 

$  9 . — All  the  tibiae  spinose.  Male  antennae  pectinate.  Front  black, 
discolorous.  Brownish- gray,  very  similar  in  appearance  to  dilucidOy 
but  more  reddishbrowu  in  tint.  Collar  and  thorax  concolorous,  tin- 
lined.  Palpi  wholly  brownish.  Lines  blackish,  fragmentary,  marked 
on  costa.  Stigmata  concolorous,  orbicular  preceded  and  followed  by 
blackish-brown  shading  on  cell ;  claviform  obsolete.  Wings  concolor- 
ous. Posterior  line  denticulate.  The  female  has  the  orbicular  large 
and  open  to  costa,  the  male  smaller  and  nearly  closed ;  in  both,  the 
spot  is  oblique ;  reniform  moderate.  Hind  wings  fuscous  in  both  sexes, 
with  pale  fringe ;  the  discal  lunule  is  marked.  Beneath  yellowish  fus- 
cous, in  the  female  shaded  with  reddish ;  discal  marks  and  obliterate 
common  line.  Expansion,  38  millimetres.  Centre,  N.  Y.,  August  (W. 
W.  Hilly  esq.). 

Agrotis  apposita,  n.  sp. 

9. — Fore  tibiae  unarmed.  Of  a  burnt  umber  brown;  thorax  darker. 
Median  space  narrowed,  the  median  lines  approximate;  t.  a.  line  slightly 
lobed,  outwardly  oblique,  dark  brown,  with  a  broad  preceding  pale  shade; 
t.  p.  line  indistinct,  narrow,  indented  opposite  the  cell,  slightly  lunulate, 
followed  by  a  pale  shade ;  the  median  space  paler  than  the  rest  of  the 
wing.  Orbicular  rounded,  moderate,  with  faint  black  annulus,  stained 
with  reddish,  and  pale;  reniform  near  t.  p.  line,  moderate,  with  dark 
and  reddish-stained  centre  and  pale  border.  Median  shade  dark  and 
diffuse;  claviform  obsolete.  Fringes  concolorous;  s.  t  line  fine  and 
pale.  Hind  wings  dark  fuscous,  with  pale  fringes.  Beneath  pale,  with 
reddish  tinge,  irrorate;  a  faint  common  mesial  line  near  the  discal  dots, 
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are  small,  and  appear  to  be  empty;  on  primaries  a  subterminal 
Expansion,  34  millimetres.    Vancouver  Island  (Mr.  Henry  Ed- 
No.  5626). 

ris  juncta,  n.  sp.  s 

Size  of  treatii,  which  this  species  resembles  in  its  dead  black 
ies.  Collar  black  at  base,  pale- tipped.  Head  pale;  thorax  brown ; 
en  pale  fuscous.  Fore  wings  with  the  t.  a.  line  rounded,  black ; 
id  to  it  is  the  black, pale-margined  claviform.  Ordinary  spots  con- 
is,  large,  finely  outlined  with  pale  and  fused  below;  the  claviform 
ntly  touching  the  orbicular  at  base.  S.  t.  line  followed  by  small 
arks.  Hind  wings  pale  fuscous.  Beneath  pale,  with  indistinct 
n  line,  and  discal  marks  obsolete.  Nova  Scotia  (Mr.  Koland  Thax- 
)ne  specimen. 

IS  MICRONYX,  ft.  Sp. 

All  the  tibiae  spinose.  Fore  wings  fuscous,  with  a  whitish-gray 
T.  a.  line  perpendicular,  black,  with  two  subcostal  teeth  opposite 
ncular,  thence  twice  very  slightly  waved  to  internal  margin,  pre- 
jy  a  whitish-gray  shade.  Orbicular  rather  large,  rouuded,  gray, 
te  with  black;  reniform  finely  and  subobsoletely  annulated  with 
and  with  a  gray  border,  angulated  exteriorly,  and  nearly  touch- 
i  orbicular  behind.  T.  p.  line  lunulate,  tolerably  even,  obsoletely 
,  with  an  interior  gray  shade.  S.  t.  interspace  wide;  8.  t.  line 
►receded  by  a  faint  brown  shading.  A  terminal  series  of  dark 
ternating  with  similar  dots  at  the  base  of  the  concolorous  fringes, 
rings  dark  fuscous,  with  pale  interlined  fringes.  Beneath  pale 
»,  with  common,  even,  subdentate  line  and  ducal  marks.  Expan- 
>  millimetres.  California  (Henry  Edwards,  No.  4411).  Appears  to 
to  the  messoria  group,  but  is  very  different  in  appearance. 

[IS  MERCENARIA,  n.  *p. 

All  the  tibiae  armed ;  antennas  simple ;  body  depressed.  Allied 
ncinna  and  auxilliaris  rather  than  to  clandestina.  Entirely  fus- 
iues  faint,  double.  Stigmata  concolorous,  all  three  narrowly  out 
in  black.  Claviform  rather  loug  and  narrow.  Hind  wings 
3,  subpellucid,  with  pale  interlined  fringes.  Beneath  much  as  in 
aris.  Expansion,  42  millimetres.  Texas,  November  12  (Bel/rage, 
6,  red  label). 

ris  idauoensis,  n.  sp. 

Allied  to  cosiata,  but  differing  in  color.  Primaries  narrow,  pur- 
cons.  Costa  broadly  shaded  with  lilac-gray  at  base,  absorbing 
ricular  above.  Orbicular  gray,  oblique,  rounded  below  not  angu- 
i  in  costata.  Beniform  gray,  smaller  and  narrower  than  in  its 
At  base  below  median  vein  is  a  rich  blackish  shade  and  between/ 
seal  spots.    Claviform  large,  concolorous,  faintly  outlined.    T,  \>* 
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liqe  as  in  costata,  indistinct  8.  t  line  near  the  external  margin  w 
some  preceding  cuneiform  marks;  terminal  space  darker-shaded.  Hi 
wings  and  under  surface  of  both  pairs  plaiu  pale  fuscous.  Collar  wit! 
mesial  black  band.  Expansion,  32  millimetres.  Idaho  {Henry  Edtcat 
esq.,  No.  C525). 

Ageotis  rosaeia,  n.  sp. 

<? . — Antennae  simple,  pubescent  beneath ;  all  the  tibiae  armed.  All 
to  conflua,  but  stouter,  and  with  possibly  a  nearer  European  represeo 
tive.  Bosy  brown.  Stigmata  discolorous,  ochrey.  Lines  donble,  oea 
even  and  perpendicular.  Orbicular  with  dark  annulus,  moderate,  nea 
spherical,  situate  near  the  t.  a.  line.  Olaviform  obsolete.  Reniforin 
dented  outwardly,  moderate,  its  lower  portion  ill-defined.  Subtermi 
line  pale,  slightly  sinuate.  An  even,  fine,  dark  line  margins  both  win 
Secondaries  with  a  mesial  line ;  fringes  rosy.  Beneath  with  a  cliff 
common  line  and  faint  discal  marks.  Body  concolorons.  Expansion 
millimetres.    California  (Nos.  2109  and  149,  Mr.  Henry  Edwards). 

Ageotis  evanidalis,  n.  sp. 

i. — Eyes  naked;  all  the  tibi®  armed.  Allied  to  subgothica  ;  alii 
stouter  than  that  species,  paler-colored,  and  the  antennae  are  m 
strongly  biistled.  Thorax  and  abdomen  soiled  pale  ochrey.  F 
wings  colored  like  subgothica;  the  claviform  shorter,  surmounted  b 
broad,  pale  stripe,  which  extends  to  internal  angle;  reniforin  m 
rounded,  stained  with  light  yellow.  Subcostal,  median,  and  submed 
veins  striped  with  white  at  base.  Orbicular  whitish,  triangulate, 
sorbed  superiorly.  Subterminal  space  and  terminal  much  as  in  * 
gothica.  Hind  wings  whitish,  with  broad,  diffuse  borders.  Benei 
pale,  with  discal  points ;  those  on  primaries  pale-ringed.  Size  of  * 
gothica,  or  a  little  larger.    California. 

Ageotis  eeiensis,  n.  sp. 

& . — All  the  tibise  armed.  Size  of  manifestolabes  and  similarly  color 
Ochre  and  reddish-brown.  Antennae  simple,  and  thus  differing  at  oi 
from  its  ally.  Front  and  collar  ochrey;  thorax  reddish -brown;  a 
hairs  ochreous.  Base  of  primaries  and  costal  region  diffusely  ochn 
else  the  wing  is  reddish-brown.  Lines  black,  broken,  illegible.  S 
mata  faint,  shaded  with  ochrey,  moderately  large.  Subterminal  1 
nearer  the  external  margin  and  more  even  than  its  ally,  preceded 
dark  points.  Hind  wings  pale  fuscous,  with  yellowish  fringes.  Bene 
much  as  in  manifestolaJw,  common  line  and  discal  points.  Oue  sp 
men,  Erie  County,  New  York  (collected  by  A.  B.  Orote  in  July). 

Ageotis  lacunosa,  Morrison,  MS. 

<?. — Allied  to  sexatilis.    Dull  wood-brown,  without  costal  shadi 

Stigmata  smaller  and  more  oblique;  reniform  narrower;  orbicular  m 

decumbent  than  in  its  ally.    Median  and  terminal  spaces  darker  tl 


GBOTE  ON  NOCTUID8.  173 

est  of  tbe  wing.  Head  and  thorax  dark  brown ;  collar  with  a  nar- 
nesial  line.  Hind  wings  whitish  in  the  male,  with  a  very  narrow 
y  border  and  white  fringes.    Beneath  pale,  with  discal  marks  and 

common  line.    Antennas  brash-like.    Expansion,  35  millimetres. 

>rnia.    Type  in  Coll.  Buf.  Soc.  Nat.  Sci. 

is  is  the  form  I  have  doubtfully  referred  to  obeliscoides.    I  do  not 

Guen^s  species,  which  I  think  cannot  be  sexatilis  or  the  present 

>TIS  ATRIKERA,  ft.  Sp. 

. — All  the  tibiae  spined.  Male  antennae  simple,  pubescent,  with 
of  simple  bristles  on  the  joints.  Allied  to  charts;  of  a  grayish- 
os;  collar  with  a  black  central  line;  a  black  basal  dash ;  a  black 
before  orbicular  and  between  the  ordinary  spots.  Stigmata  con- 
IMS;  orbicular  large,  oblique,  incomplete  above;  reniform  sub- 
.  T.  p.  line  faint,  doable,  tolerably  even.  S.  t.  line  faint,  near  the 
in,  with  some  preceding  black  streaks.  Hind  wings  whitish,  with 
e  smoky  borders,  sabpellacid.  Beneath  pale,  whitish,  powdery; 
s  of  exterior  shade  on  primaries ;  else  the  usual  markings  are  obso- 
Expansion,  35  millimetres.  Nos.  5201,  California,  and  4581,  Sierra 
da  (from  Mr.  Henry  Edwards). 

YTL8  BICOLLARTS,  n.  sp. 

. — Clay  -colored ;  belonging  to  the  group  of  cupida,  bat  smaller 
the  other  species,  except  brunneipennis.  Collar  with  a  mesial  black 
Fore  wings  clay-color,  with  the  marks  black,  fragmentary, 
orra  moderate,  concolorous,  stained  with  fuscous ;  orbicular  rather 
concolorous,  black-ringed,  tending  to  be  incomplete  above.  T.  p. 
;eminate,  tolerably  even.  S.  t.  line  near  the  margin,  strongly  anga- 
below  costa,  followed  and  preceded  by  dark  shading.  Fringes 
us,  paler-tipped,  yellowish  at  base.  Hind  wings  dark  fuscous; 
darker;  fringes  interlined,  yellowish  at  base,  whitish  outwardly, 
ath  pale,  irrorate;  secondaries  show  lunule  and  diffuse  outer  line. 
nsion,  28-30  millimetres.  Havilah,  Cal.  (Mr.  Henry  Edwards,  Nos. 
and  G517). 

b  California  fauna  is  rich  in  species  belonging  to  the  group  which  is 
sented  in  the  East  by  cupida,  brunneipennis,  alternata,  and  placida. 
&  have  been  mostly  described  by  myself  in  the  third  volume  of  the 
tin  of  the  Buffalo  Society  of  Natural  Sciences.    I  repeat  here  some 
e  characters  for  the  convenience  of  the  student: — 
rotis  cupidissima. — Nearest  to  cupida:  similarly  sized,  bat  paler, 
the  orbicular  incomplete  superiorly.    Varies  by  the  primaries 
ming  clay-colored  without  markings.    Collar  unlined. 
trotis  Iwtula. — Darker  than  the  preceding,  purple-brown,  with  pow- 
ochrey  markings;  claviform  indicated.    Collar  unlined.    AUUto  \ 
ler  than  oupidistima. 
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Agrotis  orbis. — Closely  allied  to  altemata.  Stigmata  complete;  orbi- 
cular very  small,  pale-ringed,  spherical.  Unicoloroas  olivaceoas-gray, 
shining;  terminal  space  hardly  paler.  Possibly  a  variety  of  dUanalA, 
bat  the  spots  are  concolorous. 

Agrotis  emarginata. — Rather  narrow-winged.  Dark  purple  brown; 
coucolorons;  ornamentation  subobsolete;  lines  darker  than  the  wing; 
orbicular  incomplete  above.  Collar  with  a  distinct,  black,  superior 
edging. 

Agrotis  f acuta. — Broader  and  shorter-winged  than  emarginata.  Brown, 
with  the  primaries  overlaid  with  lilac- gray,  especially  on  costa  and  over 
stigmata.  Cell  shaded  with  black  between  the  ordinary  spots  and  below 
the  orbicular;  the  latter  absorbed  into  the  gray  costal  shade.  Collar 
with  a  very  fine  blackish  edging. 

Agrotift  /ormaZ/*.— Collar  with  a  fine,  mesial,  white  line;  upper  portkft 
black.  Colors  of  facula,  but  without  black  on  disk  and  before  orbicular. 
Gray  costal  shade  evident. 

Agrotis  obscrvabilis. — Collar  with  upper  half  black ;  lower  part  reddiA 
or  oclirey.  Costal  margin  reddish;  varies  by  the  presence  of  black ob 
the  cell  and  before  the  orbicular,  or  its  absence  when  these  places  art 
sometimes  olivaceous  or  reddish.  A  black  basal  dash;  claviform  dti 
tiuct.  The  collar  is  similar  to  formalis;  but  the  color  is  different,  beio 
fuscous,  overlaid  with  reddish  and  olivaceous. 

Agrotis  bicollaris. — Looks  like  a  small,  pale  cupidissima,  but  the  colls 
has  a  mesial  black  band. 

Agrotis  pluralis,  n.  sp. 

9. — All  the  tibia}  spinose.  Allied  to  pleuritica,  but  the  orbicular 
oblique,  subquadrate.  Gray  and  pale  ochreous.  Fore  wings  gray  aloe 
costal  aud  internal  margins,  diffusely  shaded  with  pale  yellowish-ochre 
from  the  base  over  the  claviform  along  submedian  fold  to  subtermin; 
lino  and  again  beyond  the  reniform.  All  filled  in  with  brown.  Stigma! 
gray,  whitish-ringed;  reniform  upright;  orbicular  oblique,  quadrat 
claviform  faintly  outlined,  absorbed  by  the  ochre  shading.  Liues  get 
iuate,  marked  on  costa,  subobsolete ;  subterminal  pale,  irregular;  term 
nal  space  gray;  terminal  line  black,  subcon  tin  nous.  Veins  markc 
with  blackish;  veins  3  and  4  edged  with  whitish;  a  dark  shade  befo] 
subterminal  line  resolved  into  dashes  or  cuneiform  marks  between  veil 
2  and  5.  Fringes  gray,  interlined;  externally  brown,  dotted  opposii 
extremity  of  veins.  Hind  wings  smoky,  subhyalino  toward  the  base 
fringes  white,  interlined.  Thorax  gray;  collar  at  base  light  ochre] 
tegulue  lined  within  with  ochreous.  Beneath  white,  powdered  with  fa 
cous ;  double  obliterate  lines  and  discal  marks ;  abdomen  whitish  abov< 
darker  beneath. 
Expansion,  38  millimetres.  Two  specimens,  Nevada  (coll.  Dr.  Bailey 
With  differeutly  colored  shadings,  this  species  recalls  tnilleri,  but  tt 
stigmata  arc  differently  shaped  and  the  t.  p.  line  has  a  different  expro 
si'on. 
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AGHOTIS  ALBALIS,  n.  ap. 

J. — All  the  tibiae  spinose.  Appears  to  belong  to  the  group  of  silent 
and  lagena  (two  specimens  of  this  latter  from  Nevada  are  sent  in  the 
present  collection),  but  it  is  whiter,  and  all  ornamentation  is  obsolete. 
Fore  wings  gray,  white  over  dusky.  There  are  patches  before  the  sab- 
terminal  line,  as  in  milleri%  bat  the  line  is  more  dentate  and  deeply  in- 
dented opposite  the  cell.  Median  lines  lost.  Stigmata  barely  indicated. 
At  the  place  of  the  orbicular  is  an  ochrey -stained,  small  spot,  v-shaped, 
finely  bordered  with  black;  the  apex  turned  to  the  base  of  the  wing, 
and  apparently  connected  exteriorly  by  an  ochrey-white  shading  on  the 
cell  with  the  small,  upright,  whitish-ringed  reniform.  Fringes  check- 
ered gray  and  whitish.  Hind  wings  whitish,  with  a  very  faint  terminal, 
smoky  shading;  fringes  white,  with  a  nearly  obsolete,  dotted  interlining. 
Head  and  thorax  gray;  abdomen  whitish.  Beneath  white,  sprinkled 
with  dark  scales,  without  markings.  Expansion,  37  millimetres.  Ne- 
?ada  [Dr.  Bailey).  The  lines  on  primaries  are  barely  indicated,  appear- 
ing even,  not  dotted.    A  faint  white,  basal,  submedian  streak. 

A6ROTI8  MIMAL.LONI8,  OroU. 

This  is  one  of  our  handsomest  species.  The  lines  on  primaries  are 
variably  distinct  Dr.  Bailey  has  sent  me  the  female  from  Centra,  N. 
T.  It  has  the  hind  wings  white  as  in  the  male,  but  there  is  a  smoky 
border  to  them,  more  or  less  well  defined.  In  the  Western  species 
gagaies,  the  bind  wings  are  all  smoky,  subpellacid  in  the  female ;  the 
primaries  are  more  obscurely  colored,  and,  while  the  ornamentation  is 
similar,  the  sabterminal  line  is  distinctly  pale,  powdery,  and  irregular 
io  the  Colorado  form. 

AOROTIS  OAMPESTRIS,  Otote. 

I  have  both  sexes  of  albipennis,  which  seems  distinct  from  this  form. 
Dr.  Bailey,  of  Albany,  has  sent  me  an  interesting  series  of  campestris, 
varying  from  bright  brown  to  black.  For  the  distinction  between  this 
species  and  decolor,  I  refer  the  student  to  the  Bulletin  of  the  Buffalo  So- 
ciety of  Natural  History,  vol.  3,  No.  5. 

Agbotis  fishh,  n.  sp. 

i  9. — In  color  and  appearance  resembling  janualis,  but  the  tibiffi  are 
all  spinose.    Obscure  purple  gray.    The  orbicular  obsolete.    Lines  fine, 
Mack,  single,  dentate.     Half-line  visible.    T.  a.  line  erect,  with  two 
snail,  sab-equal  projections  on  cell  and  below  costa.    Median  shade  out- 
wardly oblique,  running  to  lower  extremity  of  reniform;  this  latter  is 
moderate,  and  filled  in  with  greenish-white  scales.    T.  p.  line  dentate, 
forming  points  on  the  veins.    Subterminal  line  with  a  blackish,  preced- 
ing shade  at  its  inception  on  costa,  interrupted,  forming  two  marks  op- 
posite the  cell  very  slightly  margined  outwardly  with  greenish- white 
A  terminal  black  line  almost  continuous.    Hind  wings  fuscous  witf 
nddish  fringes.    Thorax  concolorous  purple-gray;  no  Yme  on  &~~ 
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Beneath,  body  and  legs  obscure  purplish,  abdomen  reddish.  Wings 
reddish-l'uscons,  with  common  dark  shade  line,  and  discal  marks  equally 
distinct.  Expansion,  33  millimetres.  Oldtown,  Me.  (Mr.  Charles  Fiik). 
The  primaries  are  more  pointed  at  apices  than  in  januali*.  The  dark 
shade  before  s.  t.  line  and  obsolete  orbicular  are  strong  characters.  Tbe 
male  antennae  are  pyramidal-toothed,  ciliate ;  hind  wings  pale  fuscous. 

Hadena  vigilans,  n.  sp. 

9 . — Eyes  naked,  lashless.  Abdomen  nn tufted;  thorax  tufted  at  base; 
legs  unarmed.  Blackish  purple- brown,  deeper- shaded  over  costal  region. 
Collar  and  base  of  head  pale  yellowish,  discolorous.  Subterminal  line 
near  the  margin,  pale,  followed  by  dark  scales,  which  become  velvety- 
black  below  vein  3.  Four  pale  anteapical  dots,  wide  apart.  Median 
lines  obliterate.  Discal  marks  distinct,  well-sized ;  reniform  with  a  vel- 
vety-black annulus  on  the  inside,  excavate  outwardly,  filled  in  with 
whitish  scales ;  orbicular  concolorous,  subequal,  outwardly  oblique,  with 
complete  velvety-black  annulus.  Hind  wings  pale  fuscous,  with  doable, 
diffuse,  subterminal  band  and  discal  lunule  reflected  from  beneath. 
On  tbe  under  surface,  the  discal  lunule  on  primaries  is  open,  on  second- 
aries solid ;  the  hind  wings  are  powdered  with  brownish ;  fore  wings 
blackish.  Abdomen  like  hind  wings ;  thorax  like  primaries.  Above, 
the  primaries  show  a  little  reddish  staining  at  the  base,  along  the  s.  t 
line  and  on  median  space.  Expansion,  32  millimetres.  Orono,  He. 
(Prof.  C.  J9T.  Fernald). 

This  species  is  easily  known  by  the  characters  of  the  subterminal  line 
and  stigmata. 

Hadena  obistata,  Harvey,  MS. 

<? . — Thorax  ferruginous,  strongly  crested ;  body  comparatively  slender; 
abdomen  tufted ;  size  large.    Fore  wings  dusky  ochreous,  with  all  tbe 
markings  dotted  and  fragmentary.    Lines  marked  in  black  on  costs. 
Eeniform  barely  indicated  with  a  black,  central  dot.    T.  p.  line  a  doable 
series  of  blnck  dots,  the  inner  line  represented  by  a  white  curved  streak 
crossing  a  dark  shade  on  submedian  fold,  tbns  allying  the  moth  toe* 
culliiformis  and  verbascoides.    Terminally  the  wing  is  shaded  blackish, 
twice  more  prominently  at  the  middle  and  at  internal  margin  across  the 
narrow,  pale  s.  t.  line.  Fringes  blackish,  cut  with  ferruginous-ochrey  at  end 
of  veins.    A  flue  ferruginous  basal  streak  and  internal  margin  shaded 
with  rusty.    Hind  wings  fuscous,  with  rusty -ochre  fringes,  and  shaded 
with  ochrey  along  external  margin.    Beneath  pale  ochrey,  with  rusty1 
tinge;  on  hind  wings  a  waved  mesial  line  marked  on  the  veins  and  a 
discal  lunule.    Primaries  with  lunule  and  straight  line,  double  and  angu« 
late  at  costa.    Expansion,  45  millimetres.    Buffalo  (A.  R.  Orote). 

Hadena  duct  a,  n.  sp. 

9  — A  large  species  resembling  oastanea  and  some  of  the  Buropeai 

allied  forms  in  appearance.    Abdomen  tufted.    Fore  wings  black  oi 

blackish.    Subterminal  line  powdery , while,  narrow  ,e&it\\few^\rcft»fcAM 
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uid  followed  by  deep  black  interspaceal  dashes;  the  usual  W-inaik  in- 
dicated, not  very  prominent;  fringes  blackish,  dotted  with  pale  at  ends 
of  veins.    Beniform  large,  black -ringed,  filled  in  with  powdery,  whitish 
scales ;  orbicular  large,  spherical,  also  slightly  pale-powdered ;  claviform 
coocolorons,  moderate;  a  black  shade  along  snbmedian  fold  connecting 
the  two  lines  below  where  they  are  most  approximate.    Ordinary  lines 
double,  inconspicuous;  median  shade  black,  rather  faint;  t.  p.  line  lu- 
nulate.    Hind  wings  blackish  with  pale  disk  and  fringes,  which  are  inter- 
lined.   Thorax  blackish;  tarsi  pale-dotted.     Bpueath,  the  wings  are 
powdered  with  blackish;  hind  wings  paler,  with  black  discal  spot  aud 
mesial  irregular  shade.    Expansion,  40  millimetres.  Orono,  Me.  {Professor 
Fernald). 

Hadena  tusa,  *.  sp. 

&  9. — Smaller  than  curvata,  without  the  prominent  excavation  of  the 
secondaries.  Eyes  naked ;  thorax  and  abdomen  tufted.  Blackish-brown ; 
ornamentation  indistinct.  Terminal  space  dark,  culminating  in  a  black 
shade  above  internal  angle.  Median  lines  geminate,  tolerably  approxi- 
mate.* Ordinary  spots  paler  than  the  wing ;  re ni form  with  interior  black 
aoDQlus  and  inferior  black  stain.  Claviform  brown,  and  there  is  a  nar- 
row, sometimes  incomplete  dash  across  the  median  space  connecting  the 
lines  sub  medially  where  they  are  more  approximate.  Hind  wings  pale 
fuscous,  with  moderate  smoky  borders;  fringes  pale,  interlined.  Beneath 
pale,  in  orate  with  brownish,  with  vague  double  exterior  lines.  Abdomeu 
pale  fuscous,  with  blackish  tufts.  Thorax  blackish-brown;  teguhe 
darker;  a  narrow  black  line  on  collar.  Expansion, 28-30  millimetres* 
California  {Mr.  Henry  Edwards,  No.  5983;  Mr.  Behrens,  No.  083). 

Hadena  occidens,  n.  sp. 

&  9. — One  of  the  largest  species,  somewhat  resembling  arctica.    Eyes 
naked,  tibiae  uuarmed,  abdomen  with  dorsal  crests  on  the  four  basal 
segments,  of  which  the  third  is  most  prominent.     Whitish-gray;  iu  one 
specimen  the  median  space  is  shaded  with  brown,  so  that  ihe  resem- 
blance to  arctica  is  obvious;   \w  the  other  (9)  the  brown  is  entirely 
absent.    Lines  gemiuate,  distinct.    A  basal  black  dash  below  the  half- 
line.    Auterior  line  even,  outwardly  produced  submedially,  and  here 
narrowing  the  median  space.    Claviform  small,  outlined  in  black  ap- 
proaching the  median  shade.    Posterior  line  scalloped  interspaceally, 
much  drawn  in  below  the  submedian  vein,  and  so  narrowing  the  median 
space  inferiorly.    Stigmata  very  large,  shaded  with  pale  ochrey,  espe- 
cially the  ovate  orbicular,  anuulate  with  blackish,  the  gray  renifonn 
with  an  interior  ring.    Subtenninal  line  pale,  preceded  by  a  diffuse  pale 
ochrey  shading  over  s.  t.  space  medially ;  the  line  is  pale,  limited  by 
incomplete  dark  lines,  of  which  the  inner  is  in  one  specimen  distinctly 
odireous,  twice  drawn  in ;  at  its  last  inflection  at  internal  angle  it  is  pre- 
ceded and  followed  by  a  distiuct  black  shading.    Terminal  black  line 
broken  into  interspaceal  dots;  fringes  gray,  with  narrow  pale  basal  \vufe. 
Bull.  iv.  No.  1—12 
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and  obsoletely  cut  with  pale,  distinctly  on  under  side.  Hind  wings 
pale  smoky,  veins  marked,  alike  in  both  sexes,  with  white  interlined 
fringes.  Thorax  gray,  the  tuftings  tipped  with  oohreous.  Beneath 
whitish,  with  double  outer  lines  and  disoal  lunule  on  hind  wings;  prima- 
ries fuscous,  with  indistinct  open  discal  mark.  Expansion,  45  milli- 
metres. 

Hab. — Nevada  (Dr.  Bailey). 

This  is  a  stout  species,  nearest  to  arctica,  from  which  it  may  be  known 
at  first  sight  by  the  gray  color  and  the  drawingin  of  the  transverse 
posterior  Hue  ou  vein  2  to  withiu  the  reniforra. 

IlADENA  DEVASTATRIX  (Brace). 

A  specimen  sent  me  by  Dr.  Bailey  from  Nebraska  has  the  primaries 
very  pale,  setting  off  the  ornamentation.  It  bears  some  resemblance  to 
my  material  of  exulis  from  Labrador. 

Hadena  flava,  Grote,  Proc.  Ent.  Soc.  Phila.  Sept.  1874. 

The  type  of  this  species  is  from  British  Columbia.  A  specimen  col- 
lected by  Belfrage  iu  Texas  hardly  differs.  Another  ( 9 )  collected  by 
Kidings  iu  Colorado  (which  I  took  to  the  British  Museum,  in  1867,  to 
compare)  has  the  fore  wings  paler,  but  else  seems  the  same  species;  the 
ovipositor  is  exserted.  1  now  receive  from  Mr.  Henry  Edwards  a  speci- 
men of  his  Pseudanarta  crocea,  and  1  find  it  much  the  same  as  the  Colo- 
rado specimen  collected  by  Ridings.  The  eyes  are  naked,  and  1  do  not 
think  the  moth  can  be  generically  separated  from  Hadena,  although  the 
yellow  hind  wings  give  it  a  very  distinct  appearance,  to  which  1  have 
alluded  in  my  original  description.  The  tibiae  are  unarmed,  and  its 
resemblance  to  Anarta  merely  lies  in  the  yellow  secondaries,  which  it 
shares  with  cordigera. 

Dryobota  opina,  n.  sp. 

<?  9  .—Eyes  naked,  lashed.  Antennae  of  the  male  rather  lengthily 
bipectiuate.  Dark  brown.  Primaries  with  the  median  space  shaded 
with  black.  Claviform  blackish.  Orbicular  spherical,  filled  with  pale 
powdering,  lleniform  moderate,  with  pale  interior  anuulus.  T.  p.  line 
even.  Subtermiual  space  red-brown.  S.  t.  line  preceded  by  a  blackish 
shade,  forming  interspaceal,  cuneiform  marksand  followed  by  short, dark, 
linear  clashes.  Fringes  paler  than  the  wing.  Hind  wings  soiled  yd- 
lnwish-white,  with  a  mesial  fuscous  line,  discal  point,  and  terminal  line; 
fringes  pale.  Thorax  obscure  brownish.  Beneath  pale,  powdered  with 
brown  ;  distinct  discal  marks  and  an  exterior  common  line.  Expansion, 
30  millimetres.  California  (Mr.  lkhrcns,  and  Mr.  Henry  Edwards  iu 
Oetobei). 

The  Dryobota  californica  of  Dr.  Bebr's  MSS.  has  hairy  eyes,  and  had 
been  described  by  myself  under  the  genus  Xylomiges,  to  which  it  belongs. 
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Lrzama  diffusa,  n.  sp. 

9.— Byes  naked;  front  without  tubercle;  body  stout;  abdomen  ter- 
linating  with  a  close,  mossy  tuft,  as  in  some  Bombycida,  and  as  in  obli- 
uata.  Dusky  ochrey;  t.  a.  line  black,  even,  outwardly  and  roundedly 
rejected  on  the  cell ;  median  space  about  the  reniform  and  before  the 
icdiao  shade  diffusely  shaded  with  black ;  reniform  much  as  iu  vulni- 
ca}  as  also  the  t.  p.  line,  but  this  is  black,  not  ferruginous;  s.  t.  line 
ren,  angulated  in  vein  5,  followed  by  blackish  shading  on  terminal 
)ace.  Terminal  line  dark,  even,  interrupted  by  the  veins.  Hind  wings 
arm  fuscous,  with  pale  fringe;  beneath  reddish-fuscous;  hind  wings 
aler,  with  large  discal  dot,  and  diagonal,  slightly  irregular,  mesial  shade- 
and.  Body  concolorous;  thorax  shaded  with  blackish  behind  the 
)llar.  Expansion,  47  millimetres.  Maine  [Prof.  Fernald).  Differs  struc- 
lrally  from  obliquata  by  the  smooth  front,  and  seems  to  be  very  near 
uhifica. 

Mr.  Butler,  of  the  British  Museum,  kindly  informs  me  that  Arzama 
ma  has  a  smooth  front.  It  is  thus  congeneric  with  diffusa  and  vulni- 
<xl  For  obliquata,  with  its  horned  clypeus,  I  propose  the  generic  term 
Wtida. 

•OBYODES  BISTBIALIS. 

JgripkUa  bistriali*,  Habn.  Zotr.  775-776. 
Doryodet  aettarla,  H.-S.  et  Gaenle. 

A  study  of  Hiibner,8  "Zutraege*  has  satisfied  me  that  we  must  revert 
>an  older  name  for  this  moth. 

COLECOCAMPA  BIPUNOTA  (Mort.). 

I  have  identified  this  species  collected  by  Mr.  v.  Meske  at  Albany, 
does  not  seem  to  me  generically  distinct  from  liburna,  though  hardly 
ore  than  half  the  size;  the  palpal  structure  is  the  same.  The  dot 
bich  forms  the  reniform  is  represented  in  the  same  place  on  the  anna- 
s  in  liburna. 

PETTS  TJNICOLOB,  ft.  sp. 

J.— All  the  tibiae  spinose ;  the  naked  eyes  heavily  lashed.  This  form 
tares  all  the  characters  of  satyricus  or  plicatus,  the  flattened  body  and 
rente  abdomen.  It  is  of  a  unicolorous  smoky-fuscous,  with  paler  sec- 
taries. The  fore  wings  show  no  trace  of  lines  or  spots;  there  is  a 
wdering  of  black  scales  on  the  veins,  and  perhaps  a  feeble  indication 
>  the  usual  place  of  the  exterior  line.  The  color  is  that  of  satyricus, 
ie  size  that  ofplicatus.  Expansion,  38  millimetres.  Illinois  (Mr.  Bean, 
0.660). 

The  fore  tibiro  are  spinose  in  this  species  and  plicatus;  they  are  prob- 
My  also  spined  in  satyricus,  though  I  have  not  been  able  to  detect  the 
pines  in  my  material  of  the  latter  epeciea. 
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PTBOPHILA  GLABELLA,  MOTT. 

Havilab,  Cal.  (Mr.  Henry  Edwards,  No.  6589).  The  specime 
not  differ  essentially  from  one  sent  me  from  Illinois  by  Mr.  Tho 
Bean. 

ZOTHECA  TRANQUILLA  VOT.  VIEIDULA. 

I  have  received  two  specimens  of  tranquiUa  from  California, 
instead  of  being  pale  reddish-brown  over  the  thorax  and  primari 
pale  green,  and  to  this  color-variety,  which  is  sufficiently  extraor< 
I  give  the  above  name.  The  simple  markings  of  the  typical  fc 
evident,  but  at  first  sight  no  one  would  refer  the  two  to  the  same  & 

Geaphiphoea  contrahens,  n.  *p. 

£. — Form   slight.     Eyes   hairy.    Tibi®   unarmed.     Thorax 
untufted.    Fuscous  over  faded  ochreous.    The  primaries  are  < 
shaded  over  the  costal  region,  above  the  middle  of  the  wing, 
reniform;  again  over  terminal  and  sub  terminal  spaces  at  the 
and  on  costa,  where  three  pale  dots  are  included.    Lines  gemins 
dark  basal  mark.    T.  a.  line  waved,  upright.    Orbicular  obsolete, 
form  rather  small,  rouuded,  concolorous  with  the  pale  ochre  tint 
wing,  which  extends  beyond  it  to  apices.     T.  p.  line  slightly  8 
contiguous  to  reniform.    A  black,  interrupted,  terminal  line, 
line  at  base  of  fringe.    Hind  wings  dirty  white,  with  dark,  inter] 
terminal  liue.    Beneath  whitish ;  foro  wings  shaded  with  fuscous 
disk,  with  a  common,  dark,  slightly  irregular  line  and  discal 
Thorax  mixed  grayish.    Expansion,  38  millimetres.    Nova  Scot 
2378,  Mr.  Thaxter). 

I  have  seen  a  specimen  of  this  species,  labelled  "Celcenorcon 
Walker",  iu  Coll.  Can.  Eut.  Soc. 

LixnopuANE  viridipallens,  Orote. 

6. — Pale  gray-green;  lines  on  primaries  darker-shaded.  Al 
quvrqiwra,  but  differing  at  once  by  the  absence  of  the  black  nw 
and  the  narrower  reniform.  Thorax  with  a  central  black  dot ;  e< 
the  tegulae  faintly  lined.  Lines  on  primaries  double ;  median  sbr 
cous  or  blackish,  upright,  diffuse,  dentate.  Subterininal  line  \ 
the  black  markings  of  querquera  at  the  middle,  and  again  on  subi 
ibid.  Terminal  dots  reduced.  Hind  wings  fuscous,.with  whitish  i 
not  ruddy  as  in  querquera;  beneath  with  a  faint  flush.  Size  of  que 
Massachusetts  (Mr.  Roland  Thaxter), 

LlTIIOPHANE  CAPAX,  0.  tfc  R. 

This  species  has  the  tibiae  unarmed.  Notwithstanding  its  I 
wings,  it  must  be  referred  to  LWiophane;  it  is  not  congeneri 
Anytus  sculptus  Grote,  which  has  spiuose  tibiae. 
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BANE  lepida,  Lintner  MS. 

wings  dark  purple-gray;  lines  distinct,  dentate,  irregular.  A 
ck  basal  streak.  Half-line  deeply  dentate  on  median  vein, 
r  line  dentate,  forming  a  large  tooth  below  submedian  vein, 
early  touches  a  prolonged  sharp  tooth  from  the  posterior  line, 
ir  a  little  oblique,  reniform  subquadrate;  both  stigmata  con- 
»,  with  black  annuli,  and  shaded  interior  ringlets.  Posterior  line 
utely  dentate  teeth  over  submedian  nervnles,  nearly  touching 
form,  forming  a  double  tooth  submedially,  the  first  and  shortest 
2,  the  second  nearly  touching  the  opposite  tooth  of  the  anterior 
ded  with  block.  Fringes  concolorous  with  minute  white  points 
3  the  veins.  Hind  wings  concolorus  fuscous,  with  an  exceed- 
:rong  even  reddish  tint;  fringes  concolorous.  Beneath,  both 
aturated  with  reddish,  fuscous  discal  marks,  and  &  faint  com 
ide-line*  Thorax  like  primaries ;  tegulae  touched  with  white  at 
es;  abdomen  purplish.  Expansion,  40  millimetres.  Oldtown, 
\  Charles  Fish).  It  cannot  be  mistaken  for  any  other  from  its 
i  primaries  with  distinct  marks,  the  shape  of  the  t.  p.  line,  and 
m  tint  of  the  hind  wings, 
ollowing  is  a  list  of  our  North  American  species  of  Glcea : — 

GL2EA,  Httbner;  Stephens, 
t  Homogl^a,  Morrison. 
$  antenna  pectinate. 
liircina,  Morrison. 
carnosa,  Orote. 
1 1  Cerastis,  Ochs. 

viatica,  Orote. 
inulta,  Grote. 
olivata,  Harvey. 
tttEpiGLiEA,  Grote. 

Dorsum  of  tlwrax  with  a  mesial  ridge. 
deleta,  Grote. 
decliva,  Grote. 
apiata,  Grote. 
venustula,  Grote. 

t  sericea,  Morr. 
tremula,  Harvey, 
pastillicans,  Morr. 
bese  species  are  before  me ;  the  only  Californian  form  yet  de- 
is  olivata,  Harvey. 

CIGES  TABULATA,  n.  8p. 

Eyes  hairy.    Head  and  thorax  in  front  whitish-gray;  collar  with 
:  line;  a  black  line  between  the  antennae;  front  fuscous.    Fore  i 
^ray,  shaded  with  blackish.    Ornamention  very  like  Lifliophaiift| 
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tepida,  for  which  this  species  may  be  mistaken,  bat  the  yellowish-white 
abdomen  is  rounded,  not  flattened*  The  transverse  lines  are  double; 
basal  half-line  dentate,  consisting  of  a  black  inner  line  and  pale  outer 
shade.  Basal  space  gray ;  sabbasal  space  wide,  blackish.  T.  a.  line 
with  the  outer  component  line  most  distinct,  pale-centred,  upright, 
waved,  dentate  on  submedian  vein,  running  close  to  orbicular.  The 
claviform  spot  large,  narrowly  and  incompletely  margined  with  black, 
with  the  orbicular  whitish-gray;  orbicular  not  closed  on  median  vein, 
rounded,  upright,  ringed  with  black.  A  square  blackish  mark  connects 
the  claviform  with  the  t.  a.  line.  Beniform  moderate,  stained  with  red- 
dish or  ochreous,  annulate  with  white  and  with  an  outer  incomplete 
black  ring.  T.  p.  line  denticulate  opposite  cell,  with  a  wider  submedian 
inward  lunulation,  pale  gray,  with  faint  inner  black  line,  followed  by  a 
narrow  blackish  shade,  widening  on  costa  on  snbterniinal  space.  Sab- 
terminal  space  whitish-gray,  with  a  squarish  black  dash  on  submedian 
fold  before  the  line  which  is  near  the  margin,  angulate,  cut  with  black 
fine  streaklets.  The  narrow  terminal  space  is  blackish,  with  a  black 
interrupted  terminal  line ;  fringes  blackish-gray.  Outer  margin  retreat- 
ing to  iuternal  angle  below  vein  2.  Secondaries  whitish,  with  black  dis- 
cal  dot,  powdered  with  blackish  or  fuscous  externally,  and  narrow,  me- 
sial, waved  liue,  accentuated  on  veins.  A  distinct,  black,  terminal  line; 
fringes  white.  Beneath  whitish ;  fore  wings  somewhat  fuscous;  discal 
dots  and  faint,  common,  accentuated,  extradiscal  line.  Expansion,  36 
millimetres.    Centre,  N.  Y.,  June  ( TT.  W.  Hill,  esq.). 

Tarache  semiopaca,  ft.  8p. 

Allied  to  caudefacta.  White.  Thorax,  head,  and  basal  half  of  pri- 
maries white,  immaculate.  The  median  shade-line  divides  the  wiug;  it 
is  blackish-brown,  upright,  with  a  rounded  sinus  on  the  cell  opposite 
the  spherical,  prominent,  fuscous,  pale-ringed  reniform,  and  a  second 
sinus  on  submedian  fold.  The  exterior  line,  somewhat  leaden,  runs 
just  outside  the  reniform,  which  rests  on  a  dark  band  between  the  exte- 
rior and  median  shade-lines.  Terminally  the  wing  is  whitish,  crossed 
by  an  irregular,  subtermiual,  olivaceous-fuscous  shading  before  the  sab- 
terminal  line.  A  faint  dark  shading  on  terminal  space,  a  terminal  series 
of  black  points ;  fringes  whitish.  Hind  wings  white,  touched  exteriorly 
with  fuscous*  Beneath,  hiud  wings  whitish ;  fore  wings  fuscous.  Abdo- 
men white.    Expansion,  18  millimetres. 

Helena,  Montana,  June  21  (A.  8.  Packard,  jr.,  Hayden's  Survey);  N* 
vada. 

Very  distinct  from  its  allies  by  the  upright,  continued,  median  shade 
dividing  the  primaries  above. 

Meliclepteia  peorupta,  Grote. 

Udioihis  (Mel.)  proruptus,  Grote,  Tr.  Am.  Ent.  Soc.  294,  Jan.  1873. 
Mdicleptria  venusta,  Hy.  Edw.  Pacific  Coast  Lcp.  n.  12,  10. 

I  have  received  a  specimen  from  Mr.  Ileury  Edwards,  which  enables 
me  to  make  the  above  synonymical  reference.    The  species  is  so  simply 


GBOTE  ON  NOCTUIDS.  183 

at  it  is  impossible  to  mistake  the  descriptions.    A  number  of 
were  collected  by  Lord  Walsingham,  in  Oregon,  and,  as  I 
d,  California. 

la.  diyinula,  n.  ftp. 

is  tiny  species  is  even  smaller  than  deoia  ;  it  differs  from  that 
id  depicta  in  the  white  band  which  crosses  the  wing  from  costa 
1  angle  surrounding  the  spots  on  the  median  space  as  in  diva 
hi.  Hind  wings  yellow,  with  solid,  black  base,  discal  mark,  and 
Beneath  it  differs  by  the  fore  wings  being  pale  yellow  beyond 
je  median  black  fascia,  and  again  apically  beyond  the  outer 
eh  runs  from  costa  to  external  margin ;  the  apices  are  all  black- 
ad  forms  beyond  the  outer  band.  Expansion,  15  millimetres. 
(Mr.  James  Behrens,  through  Prof.  Fernald). 
acies  cannot,  from  the  description,  be  the  var.  germana  of  Mr. 
wards.    The  white  band  on  primaries  is  as  prominent  as  to 

established  the  genus  Annaphila,  the  described  species  have 
imerous.  They  are  all  Californian,  and  among  the  brightest 
*8t  of  our  Noctuidcs.  There  is  a  distant  resemblance  to  Brephos, 
jrally  they  are  very  distinct;  the  ocelli  are  present.  I  have 
the  following  nine  species : — 

Annaphila,  Orote. 
t  Hind  wings  ichite. 
diva,  Orote. 

I I  Hind  wings  red. 

superba,  Hy.  Edw. 

I I I  Hind  wings  yellow  or  orange. 

divinula,  Orote. 
decia,  Orote. 

amicula,  Hy.  Edw. 

depicta,  Orote. 

lithosina,  Hy.  Edw. 

immerens,  Harvey. 

mera,  Harvey. 

danistica,  Orote. 

llleni,  Orote. 

s  species  resembles  somewhat  the  Californian  adumbrata  or 
it  is,  however,  on  the  whole,  nearer  to  graphica  and  hudsonica. 
rings  resemble  those  of  graphica  ;  but  the  s.  t.  Hue  is  notched 
:a,  and  the  median  field  is  more  brownish.  It  differs  by  the 
face  of  both  wings  being  bright  orange-yellow,  with  narrow, 
lescing  bands,  which  on  either  wing  form  a  Y-mark.  Second- 
ge-yellow  above,  with  the  mesial  black  band  narrower;  but  , 
arkings  much  as  in  its  allies.  J 
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This  fine  form  was  collected  in  Maine  by  Mr.  Anson  Allen,  to  whom 

1  respectfully  dedicate  the  species.  It  is  a  little  larger  than  graphica, 
and  differs  at  once  by  (be  markings  on  the  under  surface  of  primaries 
and  in  color. 

MEL1POTIS  STYG1ALIS,  ft.  sp. 

4  .—Allied  to  nigrescent,  but  smaller,  and  with  ill-defined  lines  or 
shades  on  the  fore  wings.  Primaries  fuscous,  with  an  ill-defined,  paler 
shade-band  beyond  the  obsolete  t.  a.  line,  which  is  marked  on  costa.  A 
velvety-black  dash  on  the  cell  before  the  narrow,  carved  reniform,  and 
surmounted  by  a  blackish  costal  shade.  A  vague,  pale  patch  in  the 
usual  place  behind  the  reniform.  T.  p.  line  merely  indicated  ou  costa, 
and  beyond  it  a  blackish  patch,  limited  outwardly  by  the  inception  of 
the  pale  s.  t.  line,  which  also  vanishes  inferiorly.  Some  black  scale- 
poiuts  on  internal  margin,  where  the  t.  a.  line  and  t.  p.  line  may  be  sup- 
posed to  terminate;  also  along  inception  of  t.  p.  line.  Hind  wings 
almost  wholly  blackish;  whitish  on  d'sk;  fringes  white  at  apices  to 
veiu  4,  then  dusky,  again  white  opposite  a  yellowish  spot  between  veins 

2  aud  .'*,  breaking  the  dark  border.  Beneath  opalesceut-white  at  base, 
with  a  black  discal  streak ;  the  broad,  dark  border  broken  as  on  upper 
surface,  but  here  the  spot  is  white ;  fringes  as  above.  Fore  wings  white 
at  base  and  beyond  the  median  blackish  band ;  the  blackish  terminal 
Held  is  broken  by  two  subterminal  superposed  white  marks  before  the 
apices.    Expansion,  35  millimetres.    Illinois  (Mr.  Bean,  No.  645). 

1  think  I  have  noticed  this  form  in  the  Philadelphia  collections. 
From  my  material,  I  am  led  to  suggest  that  ochreipennis  may  be  the 
male  sex  of  nigrescens.  I  can  ouly  repeat  that,  from  actual  specimens, 
I  have  shown  that  fasciolar is  is  abundantly  distinct  from  nigrescens,  and 
that  Mr.  Morrison's  contrary  suggestion,  made  without  knowing  Hub- 
ner's  species  in  nature,  is  quite  unwarranted. 

Panopoda  kupimargo  (ll'dbner). 

From  a  series  of  specimens  taken  near  Buffalo,  I  can  no  longer  con- 
sider roticieosta  as  distinct.  The  reniform  varies  by  the  presence  or 
absence  of  an  inferior  black  spot.  The  ground-color  varies  from  dull 
ochrey  to  reddish.  The  lines  are  variably  distinct.  I  return  to  my 
opinion  that  we  have  but  two  species  of  Panopoda  so  far  known,  namely: 
kitimakgo  of  IJubner,  to  which  I  would  refer  rubricosta  and  roseicosta 
of  Guenee  and  my  wesson ii  as  synonyms,  or  as  designating  indefinable 
varieties;  and  cahnkicosta  of  Guenee,  which  may  always  be  known  by 
its  color  and  shape  of  the  t.  p.  line,  while  the  discal  spots  are  here  also 
subject  to  great  variation  in  form. 

PoAPHILA  rLACATA,  ft.  *p. 

9 . — The  smallest  species  yet  known.  Fore  wings  dark  brown,  with  a 
purple  reflection.  T.  p.  line  diffuse,  angulated  opposite  the  cell,  sinuate, 
but  not  scalloped.   Reniform  upright,  inconspicuous.   Subterminal  shade 
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barely  indicated.  The  terminal  line  is  very  faint,  and  appears  very 
slightly  uneven.  Fringes  on  both  wings  of  a  uniform  shade  of  brown,  a 
very  little  lighter  than  the  wings.  Hind  wings  brown,  without  marks. 
Beneath  brown,  almost  concolorous.  Expansion,  23  millimetres.  Georgia 
(Ifr.  Ridings). 

I  took  this  specimen  with  me  to  the  British  Museum,  but  could  not 
identify  it  there.  In  the  collection  before  me,  I  have  deleta,  erasa,  sylva- 
tum,  and  kerbicola  of  the  species  described  by  Guenle  in  this  genus. 

P01PHLLA  IBBOBATA,  n.  8$. 

9.— Gray,  irrorate  with  brown.  T.  a.  line  whitish,  narrow,  a  little 
beat,  even,  followed  by  a  very  narrow,  brown  shade.  Reniform  indi- 
cated by  two  superposed  brown  spots.  T.  p.  line  like  the  first  line,  even, 
nearly  straight,  slightly  angulated  at  costa.  Subterminal  line  a  series 
of  brown  spots.  Very  minute  terminal  dark  dots,  also  faintly  to  be  de- 
tected on  hind  wings.  Fringes  gray.  Beneath  fuscous-gray,  with  indi- 
cations of  discal  marks  on -both  wings.  Palpi  prominent.  Expansion, 
30 millimetres.    No.  3137,  Florida  (Mr.  Thaxter). 

Aktiblvmma  canalis,  Orote. 

Two  additional  specimens  (Nos.  401,  402)  were  taken  by  me  to  the 
British  Museum  for  comparison,  and  differ  from  my  type  by  the  concol- 
orons  reniform,  and,  in  one  specimen,  by  the  diffuse  brown  exterior  line. 
la  the  type,  the  reniform  is  black  and  the  exterior  line  geminate. 

Pheoctma,  Hiibner. 

I  think  this  generic  name  will  have  to  be  used  instead  of  Homoptera 
Bd.  (preocf).  Hiibner's  lunifera  and  fluctuaris  must,  however,  be  pos- 
itively identified.  To  the  former  I  provisionally  refer  a  species  from 
flhuois  and  Texas,  which  has  the  basal  field  darker  than  the  rest  of  the 
wing.  It  does  not  seem  to  me  to  differ  generically  from  Homoptera. 
Prof.  Lintner's  suggestion  that  lunata  and  edusa  are  sexes  of  one  species 
leads  me  to  believe  that  the  white  edging  in  other  forms  is  not  specific. 
What  I  take  to  be  the  <?  of  penna  shows  a  white  subterminal  shade.  I 
observe  the  same  thing  in  the  case  of  lunifera  In  the  present  stage  of 
knowledge  with  regard  to  this  genus,  it  would  be  unwise  to  increase  the 
ipecies  without  giving  figures  and  certainty  as  to  the  sexual  characters 
ef  ornamentation.  Iu  my  Check  List,  I  have  drawn  attention  to  the 
teeming  wantof  characters  to  distinguish  Ypsia  and  Pseudanthracia  from 
t%eocyma.  I  have  elsewhere  proposed  to  distinguish  the  genus  Zale  of 
Hiibner  by  the  exaggerated  discolorous  thoracic  tuftings.  Finally,  my 
Material  does  not  contradict  the  suggestion  that  Homopteta  atritincta 
toy  be  the  female  of  edusina  of  Harvey. 

Tpsia,  GuenSe. 

In  this  genus  I  have  both  sexes  of  Y.  aeruginosa,  which  do  not  differ  in 
Ornamentation;  there  is  a  variation  in  the  amount  of  green  scales  in  one 
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of  the  two  9  specimens  before  me.    I  have  both  sexes  of  tmdtdam,  Dot 
differing  perceptibly  ;  bat  of  umbripennis  I  find  I  have  only  females. 

Zanclognatha  laevigata,  Orote: 

A  large  series  shows  immense  variation  in  color.  The  most  extreme 
$  variety  has  the  median  space  ochreous,  the  basal  and  terminal  fields 
blackish ;  this  form  is  very  striking.  The  species  may  be  known  by  the 
irregular  sabterminal  line.  The  reniform  is  sometimes  open;  again 
solid  and  black ;  the  orbicular  is  sometimes  visible  near  the  t  a.  line. 
Sometimes  the  median  space  is  bronzed  and  dark ;  again  the  whole  wing 
is  concolorous  purply-brown ;  the  median  shade  is  sometimes  present 
and  agaiu  obsolete.  The  species  is  common  at  light  and  at  sugar  near 
Buffalo,  N.  Y.,  in  June  and  July. 

Zanclognatha  minimalts,  n.  sp. 

<?  9 . — Half  the  size  of  cruralis  or  laevigata.    Of  the  same  dusty  ochrqj 
color,  varying  in  depth  (one  9  very  dark).  .Fore  tibtoof  the  male  witfc 
the  usual  brush  of  pale  and  dark  hair.   Smoothly  scaled ;  sabterminal  line . 
straight,  inconspicuous,  more  or  less  margined  with  pale  externally!  run- 
ning from  costa  to  internal  margin.    T.  p.  line  much  as  in  cruralis,  1 
little  drawn  in  submedially,  irregular,  accented  on  oosta.    Discal  spot  ■ 
solid ;  t.  a.  line  thrice  waved.    Hind  wings  paler,  powdered  with  fnsoooi i 
A  mesial  line  bent  and  most  distinct  at  anal  angle.    On  both  wingi,  1 
terminal  interrupted  line.    Beneath  paler,  with  discal  dots  and  distinct 
mesial  line  more  or  less  plainly  crennlated;  sabterminal  line  absent  or 
indistinct.    Expansion,  21  to  25  millimetres.    Maine  {Mr.  Charles  Fuk)\ 
New  York. 

This  species,  is  the  smallest  known  to  me.  I  have  examined  four 
specimens. 

Debcetis,  n.  g. 

The  fore  wings  are  deeply  excavate  to  vein  4,  so  that  there  is  a  re- 
semblance to  Aventia.  The  palpi  are  disproportionally  long  stretched 
straight  out,  the  short,  third  joint  vertical;  the  elongate  second  joint  fll 
in  Hypena.  Ocelli;  eyes  naked,  unlashed.  Legs  unarmed,  untufted. 
Male  antennsB  very  shortly  pectinate,  setose.  Fore  wings  deeply  exca- 
vate to  vein  4 ;  external  margin  produced  at  the  middle  about  veins  4 
and  3,  thence  sloping  inwardly  to  internal  angle;  12- veined,  vein  1 
simple,  2  from  submedian  at  basal  §,  3  shortly  before  4,  5  on  a  line 
with  4  from  a  cross- vein  very  near  4  at  base,  cell  open,  6  opposite  5 
from  a  cross- vein,  7  and  then  8  out  of  9,  10  within  G  from  the  upper 
side  of  the  vein  about  midway  between  11  and  7.  Hind  wings  rounded, 
a  slight  depression  opposite  the  cell ;  8-veined,  two  internal  veins  counted 
as  1,  3  and  4  from  oue  point,  5  from  a  short  cross- vein  within  3  and  4, 
cell  open.  The  moth  is  light  purplish-gray;  beneath,  the  abdomen  and 
wings  are  stained  with  ochrey  and  brown.  It  looks  like  one  of  the 
Pyralidcdy  but  from  its  structure  1  refer  it  to  the  Deltoids. 
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BCETIfl  VITREA,  n.  *p. 

.—Fore  wings  light  purplish-gray,  a  little  tinged  with  ochrey  on. 
a  before  exterior  line.  A  white  discal  spot;  interior  line  marked  on 
a.  Exterior  line  tolerably  distinct,  lunulate,  marked  on  costa,  as  i& 
faint  subterminal  line.  Fore  wings  darker  outwardly,  with  a  more 
plish  cast.  Hind  wings  grayish- white,  crossed  by  two  outer  lines ; 
oken  terminal  line.  Beneath,  costal  region  of  primaries  ochrey,  ter- 
ally  shaded  with  brown;  the  wings  are  irrorate  with  brown  and 
•ey  darker  than  above,  lines  repeated  and  the  white  discal  spot  oa 
laries ;  hind  wings  with  faint  dark  discal  mark.  Expansion,  25  mil- 
res.    Several  specimens,  Buffalo,  N.  Y.,  in  July. 

ICETIS  PYG3LKA,  U.  8p. 

. — Of  the  same  color  as  the  preceding,  but  less  than  half  the  size, 
reniform  is  reddish-ochreous,  not  white.  Inner  line  faint,  oblique, 
ided.  The  angles  of  the  primaries  are  less  pronounced  and  the 
i  less  prominent.  The-  insect  is  very  inconspicuous,  faded  dusty- 
ry  with  obliterate  ornamentation.  Expansion,  14  millimetres.  Texas 
fragtj  No.  395,  July  1). 

CESTBA  OONQERMANA. 

Hadema  comgemana,  Morrison,  Can.  Ent.  vi.  106. 

have  before  me  Mr.  Morrison's  type,  and  the  eyes  are  distinctly 
y.  I  cannot  see  why  Mr.  Morrison  referred  the  moth  to  Hadena. 
ays  of  it  [L  c): — "It  is  another  member  of  the  same  little  closely 
*d  group  of  Hadena,  of  which  dubitans  Walk.,  and  sputator  Grote, 
the  only  species."  This  is  totally  inaccurate,  the  species  being 
est  to  Mamestra  vindemialis.  Its  resemblance  to  dtibitans  and 
iter  is  not  greater  than  that  of  vindemialis  Grote,  which  latter  may 
le  vindemialis  of  Guenge,  and  the  rubefacta  of  Mr.  Morrison. 


I.  VII— A  SYNOPSIS  OF  THE  NORTH  AMERICAN  SPECIES  OF 

THE  GENUS  ALPHEUS. 


By  J.  S.  KlNGSLEY. 


lie  materials  upon  which  the  following  paper  is  based  are  the  coi- 
tions of  the  Peabody  Academy  of  Science  at  Salem,  Mass.,  and  of  the 
ibody  Museum  of  Tale  College  at  New  Haven,  Conn.,  which  latter 
re  kindly  loaned  the  writer  by  Prof.  S.  I.  Smith. 

acus  (pan),  Fabricius,  Entomologi©  Systematic®,  1793,  ii.  478. 

jemon  (pari),  Oliver,  Encyclopedic  M&hodique,  1811,  v.  656. 

bets.  Fabrioi  as,  Sappl.  Ent.  8yst.  1798,  404.— Latreille,  Genera  Crustacea  et  Insec- 
tornm,  1&06,  i.  52;  id.  Considerations  Gtoerales  sar  .  .  .  les  Crnstaces,  etc 
1810, 101.— Say,  Journal  Academy  Natural  Sciences,  Philadelphia,  1818,  i.  243.— 
Boec,  Hist.  Nat.  des  Crostaces,  2e  e*d.  par  Desmarest,  1830,  ii.  72. — Gray,  in 
Griffith's  Cnvier,  Crustacea,  1832, 192.— H.  Milne-Edwards,  Hist.  Natarelledea 
Crnstaces,  1837,  ii.  349. — Dana,  U.  S.  Exploring  Expedition,  Crustacea,  1852, 
i.  534,  541.— Bell,  British  Stalk-eyed  Crustacea,  1853,  270. 

JEV8,  Dana,  op.  cit.  i.  534,  548. — Stimpson,  Proceedings  Acad.  Nat.  Sciences,  Phila- 
delphia, 1860,  31. 

lie  genua  Alpheus,  as  limited  by  the  writer,  is  characterized  by 
ing  a  compressed  form,  the  carapax  being  extended  forward,  form- 

a  hood  over  the  eyes,  the  rostrum  either  small  or  wanting ;  the  an- 
nul® with  a  two-branched  flagelJum;  antennae  with  a  large  antenna! 
le.  Mandible  deeply  bifurcate,  the  anterior  branch  being  oblong, 
ider ;  a  mandibular  palpus  present ;  external  maxillipeds  are  slender, 
moderate  length ;  hands  of  the  first  pair  generally  greatly  enlarged, 
qual,  sometimes  the  right  and  sometimes  the  left  being  the  larger  in 

same  species.    The  secoud  pair  are  slender,  filiform,  chelate,  the 

pus  mul Particulate.    The  remaining  feet  and  the  abdomen  present  no 

tracters  of  especial  importance. 

n  1852,  Dana  characterized  the  genus  Betceus,  which  differs  from 

>heus,  as  accepted  by  him,  merely  in  the  absence  of  a  rostrum  and  the 

ersion  of  the  hands,  the  dactylus  being  borne  on  the  lower  edge  of 

!  propodus.    That  the  line  separating  these  two  genera  cannot  be 

iwn  is  shown  by  the  fact  that  Betceus  trispinosus  Stm.  is  rostrated, 

lie  in  a  large  series  of  Alpheus  minus  Say  I  found  many  which 

Dted  the  rostrum.    The  hand  also  cannot  be  taken  as  a  guide,  for  we 

d  forms  of  Alpheus  Jieterochelis,  in  which  the  dactylus  is  a  little  in- 

ned;  iu  my  Alpheus  cylindricus,  it  works  still  more  obliquely,  while  in 

i  Alpheus  transverso-dactylus  its  motion  is  in  a  hoiizontal  plane.    Thus 

189 
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the  species  of  Betmus  described  by  Dana  {trunoatus,  cequimanus,  wolr* 
digitus),  Stimp80u  (australis  and  trispinosus),  and  Lockington  (Umgubtlf 
lus  and  equimanus)  will  have  to  be  placed  in  the  genus  Alpheus. 

Say,  in  volume  1  of  the  Journal  of  the  Academy  of  Natural  ScieoM, 
was  the  first  to  mention  any  North  American  species  of  this  genu, 
describing  Alpheus  heterochelis  and  A.  minus.  Milne-Edwards,  in  his 
"  Histoire  Naturelle  des  Orustaogs",  t.  ii,  describes  as  new  A.  armiOatMS 
from  the  West  Indies,  and  also  gives  abstracts  of  Say's  descriptions. 
DeKay,  in  the  "New  York  Fauna,  Crustacea *,  also  gives  brief  diagnoses 
of  the  same  two  species.  Gibbes,  in  the  "  Proceedings  of  the  American 
Association  for  the  Advancement  of  Sciences",  vol.  iii,  reports  A.  heter* 
chelis  aud  A.  minus  from  Florida  and  Charleston,  S.  0.  He  alsopropoeesM 
new  A.  formosus.  Henri  de  Saussure,  in  his  "  M6moire  snr  Divers  Gras* 
taces  Nouveaux  du  Mexiqueet  des  Antilles",  redescribes  A.  heteroekdii 
under  the  specific  name  lutarius.  He  also  refers  to  a  previous  article 
(Revue  Zoologique,  1857, 99, 100),  where,  laboring  under  a  misapprdfefr 
sion,  he  described  it  as  the  type  of  a  new  genus,  Halopsyohe.  I)r.  Stamp- 
son,  in  a  critique  of  this  memoir  of  Saussure  (American  Journal  of  Sci- 
ence, 1859,  xxvii.  446),  pronounces  his  lutarius  to  be  the  heUroduiis  of 
Say.  S.  I.  Smith  (" Transactions  of  the  Connecticut  Academy  of  Arts 
and  Sciences",  ii.  39)  reports  A.  heterochelis  from  various  localities.  Dr. 
Streets,  in  the  "  Proceedings  of  the  Academy  of  Natural  Sciences  of  Phil- 
adelphia", 1871, 242,  describes  A.  bispinosus  from  the  Isthmus  of  Panama, 
but  from  which  coast  I  am  unable  to  ascertain.  Mr.  Lockington,  in  the 
*'  Proceedings  of  the  California  Academy  of  Sciences",  February  7, 1878, 
describes  Alpheus  bellimanus,  A.  equidactylus,  and  Bekeus  longidaetyhu, 
this  being  the  first  mention  of  any  species  from  the  Pacific  coast.  Ins 
later  paper  (March  20,  187G),  he  adds  Betceus  equimanus  and  Alphcvt 
clamator.  This  comprises,  so  far  as  I  am  aware,  all  the  literature  of  the 
North  American  AlpheL 

Alpheus  minus  Say. 

Alpheus  minus  Say,  Jour.  Acad.  Nat.  Sci.  1818,  i.  245.— Edwards,  Hist.  Nat  del 
Crustacea,  ii.  336.— DeKay,  New  York  Fauna,  Crustacea,  26.— Gibbes,  Pros. 
Am.  Assoc.  Adv.  Sci.  1851, 196, 

Alpheus  formoHUS  Gibbes  f,  loc.  cit.  196. 

Carapax  smooth;  rostrum  short,  acute;  a  spine  arising  from  the  an- 
terior edge  of  the  hood  over  each  eye  equalling  the  rostrum  in  lengthy 
thus  giving  the  front  a  three-spined  appearance.  Basal  spine  of  anten- 
lmlee  slender,  acute,  incurved,  reachiug  to  the  middle  of  the  second 
basal  joint;  first  joint  as  long  as  second  and  third,  second  a  half  longer 
than  the  third ;  ilagella  ciliated,  two-thirds  the  length  of  the  carapax. 
Basal  spine  of  antenna*  long,  slender.  Antennal  scale  regularly  ellip- 
tical, extending  slightly  beyond  the  antennular  peduncle;  flagellum 
nearly  twice  as  long  as  the  carapax.  External  maxillipeds  slender,  ex* 
tending  beyond  the  peduncle  of  the  antennulse.  Feet  of  the  first  pair 
greatly  unequal ;  larger  hand  a  third  longer  then  carapax,  cylindrical, 
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alightly  tapering  toward  the  extremity ;  a  strong  spine  above,  and  a 
smaller  one  near  it,  at  the  articulation  of  the  dactylus;  thumb  short, 
dactylus  longer,  about  one-half  as  loug  as  the  palm.    The  carpus  viewed 
from  the  side  is  somewhat  sigmoid  in  outline;  a  strong  spine  upon  the 
upper  margin.    Meros  triangular,  sides  flat;   distal  portion  of  upper 
margin  prolonged  into  a  spine.    Smaller  haud  somewhat  similar  to  the 
larger;  the  fingers,  however,  being  equal,  slender,  and  proportionately 
longer  than  in  the  larger  hand ;  carpus  and  meros  smaller  than  on  the 
other  side,  and  somewhat  compressed.    Ischium  and  meros  of  second 
pair  compressed;  carpus  five-jointed,  first  joint  equalling  the  other  four 
in  length ;  second,  third,  and  fourth  subequal ;  fifth  slightly  longer. 
Feet  of  the  last  three  pairs  compressed ;  propodus  spinulose  on  the  in- 
ferior margin ;  dactylus  biungulate.    Telson  tapering ;  extremity  rounded. 
The  majority  of  specimens  of  this  species  that  I  have  seen  are  quite 
small,  averaging  1 1.5mm  in  length.    A  larger  specimen,  from  Fort  Jeffer- 
son, Florida, gave  the  following  measurements : — Length  of  body,  26.3mm ; 
carapax,  lCS™11}  basal  scale  of  antennae,  3.8n,m;  larger  hand,  13.3mm.   In  a 
large  series  of  this  species,  I  find  the  shape  of  the  larger  hand  as  con- 
stant as  any  other  character.    In  some  specimens,  the  ocular  spines  are 
present,  while  the  rostrum  is  wanting ;  in  others,  the  front  is  truncate, 
no  spines  being  present    The  proportions  of  the  joints  of  the  carpus  of  the 
second  pair  also  vary.    While  in  the  majority  of  the  specimens  examined 
they  are  as  given  above,  in  others  the  first  is  scarcely  longer  than  the 
two  succeeding*    I  have  examined  specimens  of  this  species  from  Fort 
Maeon,  N.  O.  (Dr.  H.  C.  Yarroic),  Charleston,  8.  C,  Key  West,  Fla.  (A. 
&  Packard^  jr.),  Nassau,  N.  P.     A  single  specimen  was  sent  me  from 
Yale,  bearing  the  label  u  Bermudas,  G.  B.  Goode ",  and  identified  as 
Alpheus  formosus  Gibbes.      It  agrees  well  with  Gibbes's  description 
quoted  above ;  but  as  far  as  I  can  see  there  is  nothing  to  separate  it 
from  A.  minus.    The  relative  lengths  of  rostrum  and  ocular  spines  can  be 
of  no  great  importance  when  they  vary  as  I  have  shown.    Specimens  in 
the  museum   of  Yale  College,  from  u  Pearl  Is.,  Bay  of  Panama,  F. 
H.  Bradley",  I  cannot  separate  from  Floridan  examples.    The  spines 
on  the  front  are  more  acute,  and  the  rostrum  somewhat  longer  than  in 
east-coast  specimens.     The  antenuular  spines  also  are  not  incurved. 
Other  than  these,  I  can  detect  no  important  points  of  difference. 

The  only  other  species  of  Deeapoda  that  I  know  of  as  being  reported 
from  both  coasts  are : — 
Micropkrys  weddillii  Edw.  (fide  A.  Edw.). 

Ilyan  coardatus  Leach  (fide  Stm.  Jour.  Bost.  Hoc.  Nat.  Hist.  vi.  450). 
Acanthonyx petiveri  Edw.  (fide  Stm.  Ann.  N.  Y.  Lye.  97). 
Domecia  kispida  Souleyet  (fide  Stm.  Ann.  Lye.  vii.  218). 
Eriphia  gonagra  Edw.  (fide  Stm.  Ann.  Lye.  vii.  217). 
Achelous  spinimanus  De  Haan  (fide  A.  Edw.). 
Cronius  ruber  Stm.  (fide  Stm.  Ann.  Lye.  vii.  225). 
Carcinus  mcenas  Leach.    (Prof.  S.  I.  Smith  in  letters  reports  this  as 
collected  by  F.  H.  Bradley  at  Pauama.) 
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Uca  una  Latr.  (fide  A.  Edw.). 

Nautilograpsus  minutus  Edw.  (fide  Stm.  Ann.  Lye.  vii.  231). 

t  Acanthopus  planissimus  Dana  (vid.  Stm.  Ann.  Lye.  vii.  232). 

t  Aratus  pisoni  Edw.  (vid.  Smith,  Rep.  Peabody  Acad.  Sei.  1871, 92). 

f  Ooniopsis  cruentatus  De  Haan  (vid.  Smith,  /.  c.  92). 

Petrolisthes  armatus  Stm.  (fide  Stm.  Ann.  Lye.  vii.  73). 

Eupagurus  bernhardus  Brandt  (fide  Stm.  Jour.  Bost.  Soe.  Nat.  Hist 
vi.  483). 

Eupagurus  Icroyeri  Stm.  (fide  Stm.  Ann.  Lye.  vii.  89). 

Crangon  boreas  Fabr.  (fide  Stm.  Proc.  Acad.  Nat.  Sei.  Phila.  1860, 25). 

Sabinea  septemcarinata  Owen  (fide  Stm.  Proc.  Phil.  Acad.  1860,  26). 

Nectocrangon  lar  Brandt  (fide  Stm.  Proc.  Phila.  Acad.  1860,  25). 

Hippolyte  spina  White  (fide  Stm.  Proc.  Phila.  Acad.  1860,  34). 

Hippolyte  grbnlandica  (J.  C.  Fabr.  8p.)  Miers  [H.  aculeata  Edw.]  (fide 
Stm.  Proc.  Phila.  Acad.  1860,  33). 

Pandalus  borealis  Kroyer  (fide  Stm.  Jour.  Boat.  Soc.  vi.  501). 

Pal<tmon  jamaicensis  Oliv.  (fide  Smith,  I.  c.  97). 

To  this  list  I  would  add  : — 

Alpheus  minus  Say. 

Alpheus  heterochelis  Say. 

Alpheus  trans  verso-dactyl  us  Kingsley. 

Alpheus  panamensis  Kingsley. 

Near  Alpheus  minus  Say.    Body  very  compressed;  carupax  smooth; 
rostrum  short,  separated  from  the  ocular  arches  by  a  deep  sulcus;  the 
orbital  spines  arising  not  from  the  auterior  edge  of  the  carapax,  as  in  A. 
minus,  but  from  the  superior  surface,  the  margin  being  continuous  be- 
neath the  spines;  these  spines  do  not  extend  so  far  forward  as  in  the 
Floridan  analogue.     Basal  spines  of  auteunulse  extending  slightly  be- 
yond lirst  joint ;  third  joint  somewhat  shorter  than  the  second.    Basal 
joint  of  antenna?  with  a  spine  beneath ;  antennal  scale  extending  slightly 
beyond  the  peduncles  of  antennuloj;  flagellum  nearly  as  long  as  the  body. 
External  maxillipeds  reacting  to  tip  of  anteunal  scale.     Hands  of  the 
tirst  pair  not  so  disproportionate  as  in  A.  minus;  the  larger  is  smooth, 
compressed,  with  the  margins  entire  ;  dactylus  two-fifths  the  length  of 
the  propodus,  extending  slightly  beyond  the  thumb,  with  a  tooth  on 
the  occludent  margin  shutting  into  a  cavity  of  the  thumb,  as  in  A. 
minus  and  A.  heterochelis.    The   lingers   are  slightly  curved  outward, 
and  are  somewhat  hairy.     The  smaller  hand  is  nearly  as  long  as,  bat 
more  slender  than,  the  larger  dactylus,  slender,  half  as  long  as  propodus, 
trigoual,  the  occludent  side  being  furnished  with  a  ridge,  which  shuts 
into  a  groove  in  the  thumb;  the  points  of  the  fingers  are  curved  and 
overlapping.     Feet  of  the  second  pair  short;  carpus  five-jointed;  the  first 
joint  as  long  as  the  two  following;  second  and  fifth  subequal,  each  a 
half  longer  thau  the  third  or  fourth,  which  are  also  subequal.    Propodal 
joints  of  following  pairs  spinulose  beneath.    Telsou  triangular,  truncate. 
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Acajutla,  Central  America,  and  Panama  (F.  H.  Bradley).  Three  speci- 
mens from  the  latter  locality  give  the  following  measurements : — 

Length  of  body.  Carapax.  Larger  band. 

29.0n»in  8.5mm  12.0m» 

27.8  8.0  16.3 

32.0  10.0  ir>.o 

^lpheus  sulcatus  Kingsley. 

Carapax  smooth ;  rostrum  short,  extending  very  slightly  beyond  the 
raults  over  the  eyes,  which  are  produced  forward,  though  they  can 
scarcely  be  called  spiniform ;  sides  of  the  rostrum  with  long  hairs. 
Sasal  spine  of  antennul®  reaching  to  the  second  joint;  third  joint  the 
ihortest.  Inner  branch  of  flagella  a  third  longer  than  the  carapax ; 
Miter  about  half  as  long  as  inner.  A  small  spine  on  the  basal  joint  of 
mtennae  beneath ;  antenna!  scale  equalling  antennular  peduncle,  regu- 
arly  tapering;  flagellum  nearly  as  long  as  the  body.  External  maxilli- 
>eds  Blender,  extending  beyond  antennal  scale,  the  distal  joint  being 
filiated.  Meros  of  larger  cheliped  triangular;  no  spine  above;  hand 
>Yate-compre8sed,  with  a  few  scattered  hairs ;  a  slight  sulcus  on  the 
ipper  margin  of  the  palm ;  a  furrow  on  the  outer,  and  a  similar  one  on 
the  inner  surface  of  the  hand,  running  back  from  the  articulation  of  the 
dactylus  to  about  the  middle  of  the  palm ;  a  slight  constriction  on  the 
under  margin ;  thumb  distorted,  a  furrow  on  the  outer  surface  parallel 
with  the  occludent  margin ;  dactylus  about  a  third  as  long  as  propodus, 
extending  beyond  the  thumb ;  a  tooth  on  the  inner  margin,  as  in  A. 
kterochelis.  Carpus  of  the  second  pair  five-jointed ;  first  joint  as  long 
as  the  next  two ;  second  a  half  longer  than  third ;  third  and  fourth 
equal ;  fifth  as  long  as  second.    Telson  tapering- truncate. 

Of  this  form  I  have  seen  but  two  imperfect  specimens ;  one  from  the 
Bay  of  Pauama,  and  the  other  from  Zorritas,  Peru  (F .  H.  Bradley)^ 
*hich  give  respectively  the  following  measurements : — 

Length  of  body.       Carapax.       Larger  hand. 
35.0mm  11. e""1  15.5roin 

23.3  8.0  10.3 

Alpheus  floeidanus  Kingaley. 

Carapax  smooth,  somewhat  compressed;  rostrum  short,  acute,  the 
carina  running  back  nearly  to  the  middle  of  the  carapax.  Basal  spine 
of  antennulaB  extending  but  slightly  beyond  the  rostrum.  Second  joint 
of  antennular  peduncle  three  times  as  long  as  the  last  joint;  outer 
branch  of  flagella  stout,  a  little  longer  than  the  peduncle ;  inner  branch 
deader,  twice  as  long  as  the  outer.  Antennal  scale  as  long  as  peduncle 
)f  inner  antennae,  and  shaped  as  in  A.  heterochelis  ;  liagellum  a  half 
ooger  than  the  body.  Meros  of  first  pair  trigonal,  the  inner  inferior 
tige  bearing  small  spines.  Hands  unequal,  the  larger  compressed,  one 
rod  a  half  times  as  long  as  the  carapax ;  fingers  equal,  pointed,  con*" 
)letely  closing,  occupying  about  two-fifths  the  length  of  the  hand. 
Bull.  iv.  No.  1—13 
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Smaller  hand  slightly  compressed,  as  long  as  larger;  fingers  longer  than 
palm,  the  thumb  being  longer  than  the  dactylus;  both  very  slender, 
not  completely  closing,  and  fringed  with  long  hairs.  Ischium  of  second 
pair  longer  than  the  meros;  carpus  five-jointed,  first  joint  a  little 
shorter  than  the  second,  the  last  three  subequal  and  together  as  long  as 
the  second.  Three  posterior  pairs  without  spines  on  the  meral  joints; 
propodi  hirsute;  dactyli  lamellate.  Telson  tapering,  twice  as  long  as 
broad ;  the  apex  obtusely  pointed. 

Length  of  body.       Carapax.        Hand. 
29.5mm  «J.3«""»        15.50,,n 

Fort  Jefferson,  Florida  (Lieutenant  Jacques,  U.  S.  JT.). 
Alpiieus  iietebochelis  Say. 

Jlpheu*  heterochelis  Say,  l.  c.  i.  243. — Edwards,  op.  cit.  356. — DoKay,  op.  cit.  26.— 

Gibbes,  I  c.  1%.— Smith,  Trans.  Conn.  Acad.  ii.  23,  39. 
A1pheu8  armillatus,  Edwards,  op.  cit.  ii.  354. 
Alphcu*  lutariuH  Saussure,  Crustacea  Nouv.  des  Antilles  et  du  Mexique,  45, pL 

iii.  f.  24. — v.  Martens,  Wieguianu's  Arcbiv  fiir  Xatorgeachichte,  1872,139. 
Ilalopsychc  lutaria  Saussure,  Revue  Zoologique,  1657,  100  {tette  Saussure). 

Carapax  smooth;  rostrum  short,  acute,  depressed;  ocular  arches  with- 
out spines.    Basal  spine  of  antennulse  stout,  short,  not  reaching  base  of 
second  joint;  second  joint  more  than  twice  as  long  as  third.    Oater 
flagellum  half  as  long  as  inner.    Antennal  scale  as  long  as  antennolar 
peduncle,  the  spine  on  the  anterior  lateral  margin  large,  stout,  acute; 
inner  margin  arcuate,  widening  toward  the  base;  flagellum  somewhat 
longer  than  the  body.    Feet  of  the  first  pair  unequal ;  meros  joiut  tri- 
angular; carpus  as  broad  as  long.    Larger  hand  one  and  a  half  times 
as  long  as  carapax,  compressed,  margins  rounded  ;  a  constriction  of  the 
upper  and  under  margins  at  about  the  middle.    Thumb  three-fourths  as 
long  as  palmar  portion,  a  stroug  rectangular  tooth  on  inner  portion  of 
occludent  margin;  apex  .acute.    Dactylus  with  a  process  on  the  inner 
margin,  which  shuts  into  a  cavity  iu  the  opposing  thumb;  points  of 
fingers  overlapping.     The  smaller  hand  cylindrical,  the  constrictions 
but  faintly  indicated ;  fingers  three-fourths  as  long  as  palm.    Dactylus 
flattened;  occludent  margin  with  a  longitudinal  carina,  shutting  into  a 
groove  in  the  thumb,  the  fingers  with  a  fringe  of  hairs.    Feet  of  the  sec- 
ond pair  slender,  filiform;  ischium  and  meros  equal;  carpus  five-jointed, 
firat  joint  as  long  as  second  and  third,  second  as  fourth  and  fifth,  third 
and  fourth  equal,  fifth  a  half  longer  than  preceding.    Telson  subqaad- 
rate;  extremity  arcuate. 

The  variations  I  have  observed  from  the  above  description  are  as  fol- 
lows:— In  specimens  from  Florida,  I  have  found  the  front  three-spined, 
the  ocular  spiues,  however,  being  smaller  than  the  rostrum.  In  a  speci- 
men from  Nassau,  N.  P.,  there  is  a  groove  upon  the  upper  margin  of  the 
propodus  of  the  larger  haud,  which  at  about  a  median  point  between  the 
base  and  the  articulation  of  the  dactvlus  bends  and  is  continued  for  a 
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distance  upon  the  outer  surface.    The  dactylus  is  also  somewhat 

ely  articulated. 

ee  specimens  from  Florida  give  the  following  measurements: — 

Length  of  body.  Carapax.  Larger  hand. 

SOW™  11.2mm  17. iS^m 

29.6  10.8  15.3 

32.5  13.8  15.0 

cimens  from  Lake  Harney,  Florida  (which  is,  I  am  informed  by 
J.  W.  P.  Jenks,  a  body  of  fresh  water),  are  greatly  larger  than  the 


?e: — 


Length  of  body.       Carapax.       Larger  hand. 
437mm  15.0mm  20.5mm 

42.0  15.G  25.0 

ive  examined  specimens  from  Fort  Macon,  KT.  C.  {Dr.  H.  C.  Tar- 
Smyrna  and  Key  West,  Fia.  (A.  S.  Packard,  jr.)  5  Bahamas,  Ber- 
s  (O.  B.  Qoode);  Aspinwall  (J.  A.  McNiel);  Abrolhos,  Brazil  (C.  F. 
).  Specimens  brought  from  Panama  by  F.  H.  Bradley  and  from 
£0,  west  coast  of  Nicaragua,  by  J.  A.  Mcttel,  appear  to  be  the 
as  the  east-coast  form.  In  the  Proceedings  of  the  California 
'my  of  Sciences  for  February  7, 1876,  Mr.  Lockiogton  describes 
us  equidactylus,  the  characters  of  which  agree,  so  far  as  they  go, 
tly  with  this  species ;  but,  owing  to  the  imperfections  of  his  de- 
ion,  I  am  unable  to  decide  whether  they  are  the  same. 

eus  affinis  King  si ey. 

apax  rather  broad,  smooth;  rostrum  acute,  separated  from  the 
•  arches  by  a  sulcus;  ocular  arches  produced  forward;  peduncles 
^nnulae  hirsute;  basal  spine  extending  to  second  joint;  joints  of 
cle  as  in  hettrochelis.  Basal  joint  of  antennae  with  spine  beneath ; 
scale  narrower  than  in  heterochelis,  extending  as  far  forward  as 
cle  of  antennulse ;  flagellum  as  long  as  body.  External  maxillipeds 
e,  extending  to  extremity  of  basal  scale.  Meros  of  first  pair  tri- 
ar;  spines  on  the  inner  inferior  margin.  Larger  cheliped  quite 
essed;  a  constriction  on  the  upper  margin,  the  posterior  edge  of 
extends  forward  as  a  spine ;  a  sulcus  runs  back  from  this  con- 
on  on  both  the  inner  and  outer  surface  to  behind  the  middle  of 
aim;  lower  margin  compressed  opposite  the  constriction  in  the 
.  Dactylus  as  in  heterochelis,  but  obtuse.  Smaller  hand  as  in 
chelis,  but  more  slender.  Carpus  of  second  pair  five-jointed  5  first 
econd  equal,  and  each  as  long  as  the  three  remaining;  third  and 
1  equal,  and  each  slightly  shorter  than  fifth.  Telson  slightly 
ng ;  extremity  rounded.  Panama  (F.  H.  Bradley).  Seven  speci- 
ous pabvimanus  Kingsley. 

nder,  compressed;  rostrum  sbort,  acute;  basal  spine  of  antenuulae 
caching  second  joint;  basal  joints  nearly  equal,  the  third  being 


.1 

I 
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slightly  shorter  than  the  second.  Basal  joint  of  antenna  with  a  minute 
spine  beneath.  Antennal  scale  narrow,  reaching  slightly  beyond  u- 
tennular  peduncle,  the  spine  at  the  anterolateral  angle  reaching  beyond 
the  laminate  portion,  which  is  small.  External  maxillipeds  slender,  ex- 
tending to  the  extremity  of  the  antennal  scale,  the  distal  portion  with 
long  hairs.  Meros  of  first  pair  rounded-triangular.  Hands  small, 
nearly  equal ;  the  larger  oblong,  compressed}  smooth,  with  scattered 
hairs;  a  constriction  of  both  margins  posterior  to  the  articulation  of 
the  dactylus;  fingers  completely  closing;  dactylns  acute,  shotting  into 
a  groove  in  the  propodus,  as  in  the  case  of  A.  heterocheUs,  the  tooth  of 
the  inner  margin  being,  however,  much  less  prominent.  Smaller  hand 
slender,  nearly  cylindrical,  hirsute,  the  fingers  as  long  as  the  palm. 
Carpus  of  the  second  pair  five-jointed ;  first  joint  as  long  as  the  three 
following,  second  as  long  as  fourth  and  fifth,  third  and  fourth  equal, 
and  together  equalling  the  last.  Meros  of  posterior  pairs  without  spines 
beneath.  Extremity  of  telson  rouuded.  Panama  (F. H. Bradley).  Foor 
specimens. 

Alpheus  cylindricus  Kingsley. 

Carapax  smooth ;  rostrum  very  short,  obtuse ;  no  orbital  spine;  first 
and  third  joiuts  of  antennulee  equal,  second  twice  as  long.  Flagella  of 
antennulte  and  antenna*  broken.  No  spine  on  basal  joiutof  anteome. 
Antennal  scale  slender,  narrow,  pointed,  the  laminate  portion  being 
almost  obsolete,  extending  to  extremity  of  second  joint  of  peduncle  of 
antennuhe.  External  maxillipeds  long,  extending  beyond  peduncle  of 
antenna*.  Meros  of  the  first  pair  short,  stout,  triangular.  Larger 
hand  cylindrical,  a  groove  on  the  outer  side  below  the  articulation  of 
the  dactylus.  Dactylus  working  horizontally,  very  short,  yet  extending 
beyond  the  opposable  part,  two  or  three  teeth  on  the  inner  margin,  and 
shutting  into  a  groove  in  the  propodus.  Smaller  hand  cylindrical; 
fingers  as  long  as  palm,  equal,  slender,  curved  downward.  Carpus  of 
second  pair  jointed;  first  joint  equalling  the  following  three;  second  as 
long  as  third  and  fourth,  which  are  equal ;  fifth  a  half  longer  than  fourth. 
Telson  narrqw,  tapering  rapidly ;  extremity  truncate. 

LeDgth  of  body.       Carapax.       Larger  propodus.  Daotyloa. 

19.5™"  c!.0"»w  r2.0°»m  3.0"» 

Pearl  Island,  Bay  of  Panama  (F.  H.  Bradley).    One  specimen. 

Alpueus  transverso-dactylus  Kingsley. 

Compressed  carapax,  minutely  punctate;  front  three-spined ;  basal 
spine  of  antennulse  not  extending  to  the  second  joint  of  the  peduncle; 
second  joint  twice  as  long  as  the  third ;  inferior  branch  of  flagella  twice 
as  long  as  the  superior.  Basal  joint  of  antennae  with  a  spine;  anten- 
nal scale  very  narrow,  terminating  in  a  strong  spine ;  flagella  nearly 
as  long  as  the  body.  External  maxillipeds  extending  to  the  tip  of  the 
antennal  scale;  basal  joints  with  scattered  hairs;  distal  joints  thickly 
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covered.  Feet  of  the  first  pair  large,  unequal ;  larger  baud  witb  tbe 
outer  proximal  portion  smooth;  at  about  the  middle  there  is  a  constric- 
tion of  both  margins,  connected  on  the  inner  surface  by  a  more  or  less 
apparent  groove.  Slightly  in  advance  of  these  constrictions,  the  surface 
is  abruptly  compressed,  two  elevated  lines  running  out  from  the  basal 
portion,  the  lower  terminating  in  a  spine ;  a  spine  above  the  articula- 
tion of  the  dactylus ;  dactyius  articulated  to  the  outer  surface  of  the 
hand,. working  horizontally,  extending  beyond  the  thumb,  fitting  for 
about  half  its  length  in  a  groove  in  the  propodus ;  dactylus  and  distal 
portion  of  propodus  with  long  hairs.  Smaller  hand  about  half  the  size 
of  the  larger,  constricted  above  and  below;  a  spine  above  the  articula- 
tion of  the  dactyl  us;  dactyius  articulated  in  the  usual  manner,  working 
vertically ;  inner  surface  of  hand  somewhat  hairy.  Carpus  of  the  second 
pair  five  jointed,  first  and  second  joints  subequal,  and  each  as  long  as 
tbe  fourth  and  fifth  together;  third  and  fourth  subequal;  fifth  slightly 
longer.  Meral  joints  of  the  remaining  pairs  with  a  spine  beneath; 
propodi  spinulose.    Telson  tapering ;  extremity  rounded. 

Length  of  body.       Carapax.       Larger  band. 
21.5mm  7,7mm  10.2mm 

14.0  5.1  8.8 

Santa  Barbara  and  San  Diego,  Cal.  (IF.  G.  W.  Harford),  seven 
specimens.  I  cannot  separate  from  this  two  specimens  from  the  Ber- 
mudas, one  collected  by  J.  M.  Jones  and  the  other  by  0.  Brown  Goode. 

Alpheus  clamator  Lockington. 

Alpheus  clamator  Lockington,  Proceedings  California  Academy  of  Science, 
March  20, 1876. 

The  following  description  is  drawn  from  a  single  imperfect  specimen 
in  the  museum  of  the  Teabody  Academy  of  Science,  which  I  refer  to 
this  species. 

Basal  spine  of  antennnlse  stout,  short,  not  reaching  second  joint  of 
peduncle ;  third  joint  half  as  long  as  preceding.  Antennae  without 
spine  on  the  basal  joint.  Antennal  scale  narrow,  the  spine  at  the  antero- 
exterior  angle  acute,  slender,  reaching  the  end  of  the  antennular  peduncle. 
External  maxillipeds  rather  broad,  extending  slightly  beyond  the  anten- 
nal scale.  Feet  of  the  first  pair  unequal.  Meros  smooth,  with  a  very 
slender  spine  on  the  distal  portion  above.  Larger  hand  compressed,  a 
constriction  of  each  margin  at  about  the  middle,  a  spine  above  the 
articulation  of  the  dactylus,  behind  which  a  sulcus  runs  obliquely  across 
the  superior  margin.  A  second  spine  on  the  outside ;  thumb  slender ; 
dactyius  compressed,  semicircular  in  outline  viewed  from  the  side, 
slightly  longer  than  the  thumb.  Smaller  hand  with  both  margius  con- 
stricted ;  upper  margin  of  palm  tnberculate ;  a  spine  above  the  articu- 
lation of  tbe  dactylus;  fingers  about  equal  to  the  palm,  completely 
closing.  Ischium  and  meros  of  second  pair  equal;  carpus  five-jointed, 
first  two  joints  equal,  and  each  as  long  as  the  third  and  fourth,  which  are 
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also  equal ;  fifth  joint  nearly  as  long  as  the  first.  Meros  joints  cf  pos- 
terior pairs  without  spines;  propodal  joints  spinnlose  beneath ;  dactyli 
slender.    Santa  Barbara,  Gal.  ( W.  0.  W.  Harford). 

From  the  description  of  Mr.  Lockington,  I  get  the  following  additional 
characters,  not  afforded  by  my  imperfect  specimen : — Front  three-spiced; 
the  rostrum  slender,  longer  than,  and  separated  from,  the  ocular  spines 
by  a  deep  sulcus.  Flagella  of  antennulie  about  half  as  long  and  of 
antenwe  three-fourths  as  long  as  the  body. 

Alpiieus  longidactylus  Kingsley. 

Betwus  lougidactylue,  Lockington,  I.  o.  Feb.  7, 1876. 

Compressed;  carapax  smooth;  front  rounded;  rostrum  and  ocular 
spines  wanting;  antennular  spines  slender,  acute.  First  and  second 
an tennular  joiuts  subequal,  third  shorter;  inner  flagellnm  three-fourths 
the  length  of  carapax,  outer  1  Antennal  scales  shorter  than  peduncles 
of  either  pair  of  antennae.  External  maxillipeds  extending  nearly  to 
extremity  of  antennal  peduncle.  Hands  of  the  first  pair  equal,  slender, 
inversed ;  dactyl  us  slightly  longer  than  palm,  with  a  few  teeth  on  the 
dactylus  at  the  base.  Pincer  gaping,  a  single  tooth  on  the  thumb  near 
the  palm ;  fingers  both  pointed.  Carpus  of  second  pair  five-jointed ;  first 
joint  as  long  as  the  three  following;  second,  third,  and  fourth  equal; 
fifth  slightly  longer.    Extremity  of  telson  rounded. 

Leugtli  of  body.         Of  carapax.         Of  hand. 

:i5.0min  12.0miu  .     .     . 

...  8.0  7.0M 

San  Diego,  Cal.  (Henry  Hemphill);  two  dry,  imperfect  specimens. 

Alpheus  harfordi  Kingslty. 

Carapax  smooth ;  rostrum  wanting,  the  front  being  em argin ate  between 
the  eyes.    Basal  scale  of  antennuhc  spiniform,  very  long  and  slenderr 
extending  forward  as  far  as  the  middle  of  second  joint  and  slightly  in* 
curved.    Second  joint  of  peduncle  three  times  as  long  as  last  joint 
Outer  branch  of  iiagelluni  about  one-half  and  inner  about  two-thirds 
the  length  of  carapax.    Antennae  without  a  spine  on  the  basal  joint; 
antennal  scale  with  the  spine  long  and  slender,  the  laminate  portion 
being  quite  small.    Flagellum  about  two-thirds  the  length  of  body. 
Meros  of  first  pair  trigonal,  with  a  small  spine  at  upper  distal  angle. 
Larger  chela  compressed-ovate,  smooth,  without  corrugations  or  con- 
strictions; pollex  with  a  notch  furnished  with  two  or  three  small  teeth 
near  the  articulation  of  the  dactylus;  dactylus  slender,  extending  be- 
yond the  opposite  finger,  a  notch  similar  and  opposite  to  that  on  the 
thumb ;  the  dactylus  is  articulated  to  the  inferior  margin  of  the  pro- 
podus.    Smaller  hand  not  greatly  differing  from  the  larger,  but  more 
slender,  and  the  fingers  without  any  notch.    Feet  of  second  pair  slender; 
ischium  slightly  shorter  than  meros ;  carpus  five-jointed,  the  first  as 
long  as  the  three  succeeding  ones ;  second,  third,  and  fourth  equal;  the 
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fifth  slightly  longer;  chela  abont  as  long  as  the  two  preceding  joints. 
Telson  slender,  tapering ;  extremity  regularly  rounded. 

This  species  differs  from  the  description  of  Betceus  equimanus  Locking- 
ton  in  having  the  peduncles  of  antennae  and  antennul®  nearly  equal, 
the  relative  lengths  of  the  antennular  flagella,  and  the  shape  of  the 
fingers  of  the  larger  hand,  which  are  not  straight  on  the  occludont 
margin. 

Santa  Barbara,  Gal.  ( W.  0.  W.  Harford),  4  specimens.  Gatalina  Island, 
Cal.  (TF.  0.  W.  Harford),  3  specimens;  under  the  mouth  of  Haliotis  ru- 
fescens  Swains. 

Length  of  body.        Carapax.        Larger  hand.       Larger  dactylus. 
24.0mm  8.0mm  8.0mm  4.7roin 

19.0  6.0  6.0  3.6 

Of  the  following  species  I  have  not  seen  specimens : — 

Alpheus  bellimanus,  Lockington,  I.  a  Feb.  7, 1876. 

This  appears  to  be  near  the  transversa  of  this  paper.  Lockington's 
specimens  came  from  San  Diego,  Cal. 

Alpheus  equidactylus,  Lockington,  I.  c.  Feb.  7, 1876. 

From  Monterey,  Cal.  The  extremely  short  description  applies  per- 
fectly to  A.  heterochelis. 

Alpheus  bispinostis,  Streets,  Proc.  Phila.  Acad.  Nat.  Sci.  1872,  242. 

The  description  applies  very  well  to  A.  heterochelis.  The  specimens 
came  from  the  Isthmus  of  Panama,  but  from  which  coast  is  not  known. 

Alpheus  -equalis  Kingsley. 

Bttaus  equimanus  (nom.  praeoc.),  Lockington,  7.  c.  Mar.  20, 1876. 

Appears  to  be  near  the  Alpheus  harfordi  described  above.  If  it  prove 
distinct,  it  will  stand  as  (equalis,  as  the  name  equimanus  has  been  used 
by  Dana. 

Peabody  Academy  of  Science, 

Salem,  Mass.,  Xovember  5, 1877. 


T.  VIII  -NOTES  ON  THE  MAMMALS  OF  FORT  SISSETON, 

DAKOTA. 


By  C.  E.  McChesney,  M.  D., 

Acting  Assistant  Surgeon,  U.  S.  A, 
Annotated  by  Dr.  Elliott  Coues,  U.  S.  A. 


'he  following  paper  was  prepared  by  Dr.  McChesney  as  a  contribution  of  material 
>y  forthcoming  History  of  North  American  Mammals.  Representing  as  it  does 
h  valuable  and  interesting  information  from  original  observations,  it  is  published 
ct,  in  advance  of  its  incorporation  in  substance  in  my  work.  In  making  my 
lowledgments  to  the  author  for  his  cordial  and  well-considered  collaboration,  I 
id  especially  call  attention  to  his  dissections  of  the  peculiar  pouches  of  the  Geomy- 
supposed  not  to  have  hitherto  been  examined  anatomically,  as  well  as  to  the  many 
iblc  measurements  of  fresh  specimens,  which  increase  the  value  of  the  prepa- 
ons  with  which  he  has  favored  me. 

be  collection  has  been  deposited,  in  accordance  with  Dr.  McChesney's  wish,  in  the 
ional  Museum  of  the  Smithsonian  Institution,  excepting  a  number  of  specimens 
mded  for  osteological  preparations,  which  have  been  placed,  likewise  by  Dr. 
^hesney's  desire,  in  the  Army  Medical  Museum. 

have  myself  confirmed  the  author's  identifications  in  nearly  all  cases.  My  annota- 
is  are  bracketed,  with  my  initials. — E.  C] 

FELIDiE. 

flx  canadensis,  (Geoff.)  Raf. 

The  Canada  Lynx,  I  am  informed  on  what  1  believe  to  be  reliable 
thority,  was  a  few  years  ago  not  uncommon  on  the  "Coteaudes  Prai- 
s",  and  even  within  a  year  past  one  or  two  animals  believed  to  belong 
this  species  have  been  seen;  but  no  specimen  has  been  secured  by  me. 

CANIDiE. 
NIS  LA  trans,  Say. 

The  Prairie  Wolf,  or  Coyote,  is  found  in  this  vicinity  in  very  limited 
libers,  aud  is  the  only  representative  of  the  genus  Cams,  with  the 
•eption  of  C.familiaris,  which  forms  an  important  part  of  this,  much 
!  same  as  in  other  frontier  military  garrisons. 

LPES  VULGARIS  PENNSYLVANICUS,  (Bodd.)  C0U€S. 

Che  American  Red  Fox  is  trapped  iu  this  vicinity  by  Indians,  but  is 

i  very  abundant.    The  special  State  of  semi-melanism  occurring  in 

s  animal,  and  constituting  vai\  decussatus,  or  the  Cross  Fox,  is  seen  to 

lie  extent  here. 
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PUTORIUS  ERMINEA,  (Linn.)  Cur. 

The  White  Weasel,  or  Ermine,  is  found  here  in  small  numbers.  Sped- 
mens  in  winter  dress  show  considerable  sulphur-yellow  on  the  tafl  vi\ 
hind  feet. 

PUTORIUS  LOXGIGAUDA,  Rich.  _    ^ 

The  Long- tailed  Ermine  is  not  common  in  this  vicinity.    Tffoipe-r 
cimeus  only  have  been  secured,  the  measurements  of  which  are  as  fek|r_ 
lows : — 


From  tip  of  nose  to  eye , 

From  tip  of  nose  to  ear > 

From  tip  of  nose  to  occiput . 

From  tip  of  nose  to  tail 

Tail  to  end  of  vertebra* I 

Length  of  fore  feet I 

Length  of  hind  feet >  —  I 

Width  of  palms 1 


No.  173,  d". 

1 

No.  176,  9. 

0.89 

a  80 

1.65 

1.53 

9.51 

9.98 

10.10 

10.90 

7.00 

5.90 

1.03 

1.30 

1.91 

1.80 

0  53 

0.47 

PUTORIUS  vison,  Rich. 

The  Mink  is  common,  as  is  attested  by  the  number  of  skins  offered** 
trade  by  the  Iudiaus,  in  this  viciuity. 

Taxidea  Americana,  (Bodd.)  Baird. 

The  American  Badger  is  found  here  in  small  numbers.  Like  other  for- 
bearing animals,  it  is  hunted  by  the  Indians  for  purposes  of  trade,  an* 
the  flesh  is  often  used  by  them  as  food. 

Mephitis  mephitica,  (Shaw)  Baird. 

The  generally  abused  American  Skunk  is  common  on  the  "Coteandes 
Prairies*7.  The  fact  is  that  the  Skunk  is  not  nearly  as  bad  an  animal  aa 
most  people  would  have  us  believe.  In  his  way,  which  may  be  humble» 
he  is  capable  of,  and  does,  much  good.  lie  is  insectivorous  to  a  remark- 
able degree,  consuming  vast  quantities  of  insects  that  are  injurious  to 
vegetation.  Instances  of  his  kindness  might  be  cited  in  proof  of  bis 
often  genial  disposition,  and  he  only  follows  the  coarser  instincts  of  bis 
nature  when  molested,  and  for  this  surely  the  animal  is  not  to  blame; 
but  under  such  circumstances,  I  must  confess  I  prefer  to  admire  him  ftt 
that  safe  distance  which  "  lends  enchantment  to  the  view". 

UBSIDJE. 
Ursus  americanus,  Pall. 

The  Black  Bear  was  once  of  very  common  occurrence  in  this  vicinity- 
None  have  been  seen  of  late  years  within  fifty  or  sixty  miles  of  this  post- 
It  has  disappeared  probably  in  consequeuce  of  being  persistently  pur- 
sued by  the  Indians. 

PROCYONID/E. 

Procyon  lotor,  (Linn.)  JStorr. 

The  Common  Raccoon  is  not  now  found  in  this  vicinity.  A  few  year3 
ago  it  was  not  uncommon  to  find  it  on  the  slopes  of  the  Coteau. 
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BOYIDJE. 

Bison  amebicanus,  (Gm.)  H.  Smith. 

The  American  Buffalo  was  a  few  years  ago  numerous  on  the  "  Coteaa 
des Prairies";  none,  however,  have  been  seen  here  since  1868.  The  bones 
of  many  may  be  seen  at  the  present  day  scattered  over  the  prairie.  The 
steady  advances  of  civilization  have  forced  the  Buffalo,  in  common  with 
all  the  large  mammals,  from  this  locality,  and  into  comparatively  nar- 
row limits,  where,  nuless  protection  is  extended,  it  must  ere  long  be 
numbered  with  the  animals  of  the  past. 

AyTILOCAPRID^. 

ANTILOCAPRA  AMERICANA,  Or&. 

The  Prong-horn  Antelope  was  formerly  very  abundant,  but  is  now 
rarely  seen  here.  Occasionally  we  hear  of  this  animal  having  been  seen 
on  the  western  slope  of  the  Coteau,  having  doubtless  come  from  the 
valley  of  the  James  River,  about  thirty-five  miles  from  the  post. 

CERVID.E. 

Cariacus  macrotis,  (Say)  Gray. 

The  Mule  or  Black-tailed  Deer  is  not  now  found  on  the  Coteau  to  my 
knowledge.  The  last  I  have  heard  of  being  killed  in  this  vicinity 
occnrred  three  years  ago  at  Clear  Lake,  about  ten  miles  from  the  post. 

Cariacus  virginianus,  (Bodd.)  Gray. 

The  White-tailed  Deer  was  some  ten  years  ago  very  common  in  this 
vicinity;  none  have  been  seen  for  several  years  past. 

VESPERTILIONID^E. 

One  or  more  species  of  the  ordinary  Bats  are  certainly  represented 
here,  but  no  specimens  have  been  procured,  and  I  do  not  therefore  desire 
to  commit  myself  to  any  determination  of  species. 

SORIC1D.E.* 
[?]  Sorex  cooperi,  Bach. 

1  believe  that  Cooper's  Shrew  is  moderately  abundant  in  this  locality; 

but  as  specimens  of  this  genus  are  very  difficult  of  identification,  those 

I  have  collected  have  been  submitted  to  Dr.  Coues  for  determination . 

*  [I  have  been  unable  to  find  time  to  give  Dr.  McChesney's  Soricidas  the  critical 
fcttention  they  require,  and  these  identifications  must  be  considered  provisional.  Be- 
sides the  two  species  presented,  the  collection  contains  Neosorex  palustris,  received 
gaee  this  paper  was  prepared.— E.  C] 
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The  measurements  of  the  specimens  collected,  and  believed  to  be  refer- 
able to  S.  cooperi,  are  as  follows : — 


• 
•  •  •  • 

e 

d 
d 

9 
d 
9 
d 
9 

Place  of  collecting. 

Date  of  col- 
lecting. 

From  tip  of  nose  to— 

• 

u 
tt 

► 

el 

c  ** 

LufiittU 

Number. 

i 

• 

3      I 

m 

*S 
H 

2.75 
2.16 
3.00 
2.80 
2.70 
2.10 
2.10 
2.00 
2.10 
2.00 
1.95 
2.25 

1 

t  ;  1 

67 

Fort  Wadaworth.  Dak 

Aof .  81, 1876 
Sept.  S3, 1878 
Sept  96, 1876 

0.41 
0.39 
0.45 
0.45 
0.45 
0.34 
a  26 
a  33 
0.32 
0.28 
0.31 
0.27 

aeo   0.94 

0.68    0.8* 
0.67  '  a 97 
0. 72     0. 93 
0.67  '  0.91 
0.56  ;  0.80 
0.46  ;  0.71 
0.58  >  0.80 
a  59  s  0. 77 
0.50  ■  0.78 
0.67     0.77 
0.67     0.80 

1.83 
1.75 
2.15 
L87 
1.87 
1.70 
1.50 
1.60 
1.90 
1.75 
1.60 
1.50 

an  isi 

78 

a«  10 
atf.nc 
0.40  ae 

HI 

82 

do 

83 
65 
86 
87 
91 
93 

do 

do 

a40ii« 

do 

Sept  27, 1876 
do 

O.t 4    145 

«.*•••  U'P  •■•« .«.••..«•••■.••••••• 

a*  ,&» 

Oct     4, 1876 
Oct     7, 1876 
Jan.  29,1877 
Apr.  11,1877 

0. »    0.45 

a»  144 

a  30    144 
a  30  :  145 

do 

,     106 

ny 

do 

Blarina  brevicauda,  {Say)  Ed. 

The  Short-tailed  Shrew  is  not  abundant,  but,  where  found  iu  this  vicin- 
ity, appears  to  have  a  preference  for  cultivated  fields. 

The  measurements  of  specimens  taken  are  as  follows : — 


i 

3 


92 

99 

121 


PI. ice  of  collecting. 


v. 


Fort  Sisseton,  Dak  . 
do , 


From  tip  of  nose  to—    I  t      | Length  of— 


Date  of  col- 
I       letting. 

i 


Oct  7, 187C 
Nov.  3.1876 
Apr.  12,  1877 


4.50 
3.90 
4.20 


** 

• 

1 

1 

t 

a 

o 

fe 

B 

1.25 
1.35 
1.60 


0.49 
0.48 
0.36 


c 
2 


5 


tl 


0.65  0.23 
0.63  .  0.23 
0.66   


i 


ZAPODID.E. 

Zapus  hudsonius,  (Zimm.)  Cones. 

The  Jumping  Mouse  is  found  on  the  "  Coteau  des  Prahies  w,  but, 
much  as  elsewhere,  is  not  numerous. 


B 

a 
*A 


!    * 


35 

65 

66 

174 


Plaro  of  collecting. 


Fort     Wadsworth, 
Dak. 

•  •••"!"■    ••••••  •»■•••■» 

Fort  Sis«eton,  Dak. 


Measurements  of  specimens. 


Date  cf  col- 
lecting. 

July    5, 

Aug.  17. 
Aug  1H, 
May  23. 

1876 

1376 
1876 
1M77 

From  tip  of  nose  to— 


• 

® 

« 

u 

«  s 

0.37 

0.84 

0.  (4 

1  0.82 

0.40 

0.75 

0.  4.r> 

0.88 

I 
I     . 

lit 

X 


1.  00  3.  50 

i 

1.  0,"»  i  3.  55 

0.  98  j  :i.  55 

0.  «>5  !  3.  2") 

i 
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MDEID^J. 

s  HUSCULUS,  Linn. 

hat  tbe  common  House  Mouse  has  successfully  made  bin  way  to- 
;  part  of  tbe  world  is  sufficiently  well  attested  by  tbe  number  now 
id  here. 

peciinens  taken  do  not  present  any  appreciable  variations  either  of 
or  color  from  those  taken  elsewhere. 

Genns  HESPEROMYS. 

5PEHOMY3  LEUCOPOS  SONORIENSIS,  (LeC.)  Coltex. 

his  variety  of  tbe  Deer  or  White-footed  Mouse  is  found  all  over  the 
irie  in  jtbis  vicinity,  and,  under  favorable  circumstances,  replaces  the 
imou  House  Monse. 

have  observed  this  Mouse  breeding  in  the  early  part  of  May  and 
>  in  August.  Three  to  seven  usually  constitute  the  litter  as  observed 
e. 

be  following  measurements  are  those  of  a  few  of  tbe  specimens  pre- 
■ed. 

ndging  from  the  measurements,  I  suppose  true  lexcopue  to  be  included  \n  (be 
-E.  C] 


! 

FUoa  of  i«!]eiling. 

Dm  *  of  col- 

From  tip  of  bom  to- 

^9 

P 

3 

L.,=,„.r- 

i 

1 

£ 

£ 

t 

1 

i 

i 

j  i 

J! 

Fait  Wiulnwortb.  Dak..  July  19,1*7(3 
do ...July  ,u,l-:i. 

0.40 
u* 

Ml 

0.  TO  !  0.  BO 

n.  .-a    i.  oi 

3.« 

i» 

140 

3.  m 
a.  as 

3.1S 
100 

no 

9.43 
3.S5 

•ii:. 
J.« 
9.13 
B.1B 

fl.SU 

a  io 

A.  40 

a.  to 

.:::::!£::::::::::::::::: 
.:::::£:::::::::::::::: 

S:-— ..(..n,  I>»k 

do 

An-  ■;:■  in---. 
s,(...  :!,  ieni 

Sept.  II.  Ir-TO 

S,-|,l    ■£i,\>1f. 
S,  |,t.  i:.    I-7I-. 

Ott.    4,  isia 

0.81 
0.  S3 

0.U 

0.63 

o.» 

10J 
l.OO 

1.M 

1.(11 

l.M 

m 

LOS 

1 

O.tB 

oioi 

u  Hi 

iPEBOMYs  (Onychomys)  leucogaster,  (3/orint.}  Baird. 
he  Missouri  Monse  is  moderately  abundant  in  this  vicinity.  I  have, 
ever,  thus  far  had  bnt  little  success  in  trapping  it ;  most  of  tbe  speci- 
is  secured  have  been  taken  by  judiciously  trained  cats,  sensible 
ugh  in  the  majority  of  cases  not  to  mutilate  their  victims.  Ten  of 
<e  Mice  bave  been  so  captured,  seven  of  which  have  been  preserved, 
three  were  found  to  be  too  badly  damaged  to  serve  any  useful  pur- 
;'.  Of  late,  I  have  succeeded  iu  capturing  this  mouse  by  use  of  the 
gle's  claw"  trap. 

'ii  the  eastern  slope  of  the  small  plateau  on  which  the  post  is  situated 
several  old  "  shacks'",  constructed  one-half  or  two-thirds  underground, 
i  inhabited  by  Indians;  it  is  in  and  about  these  caves  that  the  Mis- 
ri  Mouse  has  been  taken.    What  special  attraction  there  may  be  in 
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this  particular  locality  to  account  for  this  Mouse  selecting  it  as  a  resi- 
dence I  am  unable  to  say;  but  it  is  certain  that  it  has  been  secured  no- 
where else  here.    The  location,  to  be  sure,  is  favorable  as  regards  water 
and  food,  but  njt  more  so  in  this  respect  than  many  other  places  in  the  ] 
immediate  vicinity  of  the  post. 

At  Fort  Berthold,  Dakota  Territory,  on  the  Missouri  River,  where  1 
resided  during  the  greater  part  of  the  years  1872  and  1873,  this  Moose  ii 
very  abundant.  The  Indians  of  that  agency  (Arickarees,  Gros  Ventres, 
and  Mandans)  are  united  by  the  bond  of  hatred  against  the  Sioux, 
and  were  during  these  and  many  former  years  in  an  almost  constant 
state  of  war.  In  the  incursions  of  the  Sioux,  many  attemps  have  been 
made  to  destroy  the  united  village  of  the  three  tribes  by  fire,  and  one 
attempt  (in  1863)  was  partially  successful.  The  three  tribes  found  it 
necessary,  in  consequence,  to  have  some  secure  store-house  for  their  pro- 
duce, and  finally  adopted  the  cache  method.  The  caches  of  these  Indi- 
ans, of  which  there  are  one  or  more  to  each  lodge,  are  dug  with  great 
care,  aud  resemble  in  shape  a  funnel  inverted,  and  have  a  capacity  of 
about  seventy-five  bushels.  The  opening,  which  would  correspond  with 
the  small  end  of  the  funnel,  is  carefully  covered,  first  with  boards,  then 
hay,  and  finally  with  earth,  the  latter  of  which  is  carefully  trodden  down„ 
raked  over,  aud  in  a  day  or  two  all  trace  of  the  opening  is  obliterated. 
Sometimes  these  caches  are  dug  under  the  lodge  of  the  owner,  but  much 
more  frequently  on  the  outside  of  the  village,  and  the  exact  place  is 
known  to  the  owners  only,  and  by  means  of  alignment  with  permanent 
landmarks.  In  these  caches,  which  the  Sioux  have  never  yet  succeeded 
in  finding,  are  stored  their  supplies  of  corn,  beans,  squash,  and,  of  late 
years,  potatoes ;  and  in  them  the  Missouri  Mouse  takes  up  his  abode ;  and 
it  is  no  uncommon  thing  for  three  or  four  to  be  killed  at  each  opening 
of  the  cache,  which  seldom  occurs  more  than  three  times  in  each  year. 

I  have  observed  that  the  Missouri  Mouse  breeds  here  early  in  May 
and  August,  and  1  believe  but  two  litters  are  brought  forth  each  year. 
Lactation  extends  over  a  period  of  three  weeks,  at  the  end  of  which 
time  the  young  are  fully  able  to  care  for  themselves. 

Description  of  specimen  Xo.  204,  collection  of  Dr.  Chas.  E.  AlcChesney. 

This  is  a  mature  female  specimen  of  large  size,  as  will  be  seeu  by  the 
measurements  given  below. 

Upper  parts  light  gray  throughout ;  under  parts  white.  Fore  legs 
as  under  parts ;  on  the  outer  part  of  hind  legs  the  gray  of  the  upper 
parts  extends  the  entire  length  of  the  fern  ur.  Inside  of  hind  legs  same 
as  under  parts. 

Tail  beneath  white,  above  but  little  darker,  sparsely  haired  to  the 
very  tip.  It  will  be  noticed  that  the  tail  is  short  as  compared  with  that 
of  H.  leucopus. 

Ears  well  developed,  sparsely  haired  inside  and  outside  for  about 
one-third  of  their  height ;  the  hairs  of  the  onter  portion  nearest  the  head 
are  black  tipped. 
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*es  well  developed,  aod  set  in  a  definite  black  area,  which  extends 

ely  around  the  eye  as  a  narrow  border,  the  same  as  Been  in  H.  leu- 

t. 

ats:  I  can  discover  but  three  pairs  in  this  specimen,  two  inguinal 

Due  pectoral. 

ire  feet :  middle  toe  longest ;  first  and  third  of  equal  length  and  but 

i  shorter;  fourth  toe  reaching  but  little  beyond  base  of  the  third; 

lb  rudimentary,  and  with  more  of  a  nail  than  a  claw.    Five  tuber- 

;  one  at  the  base  of  the  inner  and  one  at  the  base  of  the  outer  toes; 

at  the  base  of  the  second  and  third  toes;  one  back  of  the  one  at 

of  the  thumb ;  and  one  behind  the  tubercle  at  base  of  the  outer  toe, 

ast  two  being  aligned. 

ind  foot:  but  four  tubercles  are  here  discoverable;  the  one  back  of 

tubercle  at  base  of  the  outer  toe  is  wanting, 

hiskers :  arranged  in  five  parallel  rows,  the  three  inner  ones  of 

h  are.  black  throughout;  the  two  outer  rows  are  white  for  their 

e  length.    Longest  hairs  are  1.28  in  length. 

ead  and  forehead  are  a  trifle  darker  gray  than  the  back.    Nose  a 

!  lighter  than  head.    Chin  white. 

he  specimen  measures  as  follows : — 

From  tip  of  now  to  eye.. , ....  0.53 

Prom  tip  of  nose  to  ear.... 1.16 

From  tip  of  nose  to  occiput 1.40 

From  tip  of  nose  to  tail.... 4.80 

Tail  to  end  of  vertebral 1.60 

Length  of  fore  foot ■ 0.56 

Length  of  bind  foot 0.85 

Length  of  longest  fore  eiaw 0.16 

Width  of  palms 0.28 

Heiifhtof  ears 0.48 

Longest  hairs 1.28 

pecitnen  taken  at  Fort  Sisseton,  Dakota  Territory,  August  25,  1877. 
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Evotomys  butilus  gafperi,  ( Vig.)  Couei. 

The  ordinary  Red-backed  Moose  is  very  abundant  in  this  vicinity, 
The  characteristic  red  marking  of  this  Mouse  is  attained  very  early,  to 
I  have  observed  it  in  the  young  of  all  ages.  I 

The  nest  of  this  Mouse  in  this  vicinity  is  usually  constructed  on  the 
ground,  under  a  large  bowlder,  or  sometimes  under  an  old  log  or  wood- 1 
pile,  and  is  sparingly  lined  with  grass  or  other  suitable  substances. 

The  young,  of  which  there  are  from  three  to  eight,  are  brought  forth 
as  early  iu  May  as  the  3d,  and  I  have  also  seen  them  as  late  as  September 
30th,  from  which  I  would  infer  that  there  are  at  least  two  litters  brought 
out  each  year. 

The  measurements  of  the  specimens  taken  are  as  follows : — 


t  iVmlsn-ortb.  Dik 


From  1i|>  ol 


Leoflhof- 


arvicola  (Myotomes)  bipabius,  Orth 

[Doiil.tleaa  common  in  Dr.  McChoHiiey'*  locality. 
head.  Oil  wiling  t he  author's  attention  to  thin  pu 
wply:— 

"  (klubtr  -H,  1*77.— In  ten  specimens  of  Jrricahr  examined  to-day,  tho  U-,V-,  or  V- 
xliapcd  trefoil  of  the  back  upper  niolur  is  present  in  all  bnt  one;  and  no  doubt,  aa  yo* 
mig^tct,  my  lint  contains  measurements  of  both  lipariia  and  auttrrus." — E.  C] 

A.BVJCOLA  (Pedomys)  austerus,  LeConie. 

The  Prairie  Meadow  Mouse  is  very  common  in  this  vicinity,  provided 
I  am  right  in  referring  all  my  specimens  of  the  genus  Arvieola  to  this 
species.  Examination  of  the  molars  of  several  specimens  has  been  at' 
tended  with  nearly  uniform  reference  to  A.  awtents  ;  and  I,  therefore* 
believe  that  A.  riparim  is  found  here  only  in  small  numbers. 

I  have  observed  this  Mouse  breeding  Here  in  May. 
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leosarementa  of  specimens  (with  the  above  proviso)  aits  as  follows: — 
Jut  nutans  eru:h  specimen  baa  been  examined  by  the  molars,  the  list  undoubtedly 
odes  spachneaa  of  A.  riptuiui. — E.  C,  ] 
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MttuuremtnU  of  one  tan  Awl  tptdmat*  of  Arvjcol*  RTFAncs  and  A.  lUHmn-OaH, 


]  '1  "ill  tip  o(  DOW  U 


Problbly  A.rip*ri*i. 


I  have  no 
A.  riparim 
ably  reveal 


i  |  it.  -:. 


Probably  A.rfportw. 


Probably  A.  rfjjurfw. 


idea  that  all  the  above  specimens  not  marked  as  probal 
re  A.  avulerua.  Examination  of  tbe  molars  would  pr 
bat  botb  are  included  in  tbe  list  indiscriminately. 


With  all  these  specimens  before  me  in  tbe  flesh,  I  was  at  first  inclii 
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■ink  separation  of  the  two  species  could  be  made  by  coloration 
9,  viz,  by  the  darker  appearance  of  A.  riparitu  both  on  the  back 
jelly,  and  by  the  black  legs  and  feet,  and  Bach  may  possibly  be  done 
small  extent,  especially  with  extremes  of  the  two  species ;  bat  the 
ation  was  soon  found  to  intermingle  to  such  an  extent  that  exam- 
m  of  the  molars  alone  would  determine  to  which  speoies  the  speoi- 
belonged. 
e  tails  were  found  to  vary  fram  distinctly  bicolor  to  almost  entirely 

e  backs  varied  from  dark  brown  to  a  decidedly  reddish  cast;  some 

also  nearly  grizzly-gray. 

e  under  parts  varied  from  silvery-gray  to  dark  brown. 

e  legs  and  feet  varied  from  black  to  almost  white. 

s  zibethious,  (Linn.)  Cuvier. 

e  Muskrac  is  the  most  abundant  of  all  the  mammals  inhabiting  this 
d.  Ab  many  as  twenty  thousand  have  been  taken  in  a  single  season 
n  a  few  miles  of  this  post. 

SACCOMYID^l. 

ETODIPUS  FLATUS,  Baird. 

e  Yellow  Poached  House  is  foaod  in  small  numbers  iu  thin  region. 

imens  taken  are  a  little  larger  than  those  enumerated  by  Baird. 

Ltooftj 


D»ts  of  col- 
tasting. 
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GEOMYHXE. 

MYS  BORSARIUS,  Shaw. 

le  Pouched  Gopher  is  one  of  the  most  abundant  of  all  the  mammals 
biting  the  prairie  of  this  vicinity.  I  certainly  disagree  with  those 
on  ties  (and  my  opportunities  for  forming  a  correct  opinion  have 
as  great  as,  if  not  greater  than,  any  former  observer's)  who  believe 
the  cheek-pouches  of  this  mammal  are  used  for  the  removal  of  sand 
their  barrows;  for  iu  all  the  numerous  specimens  taken  here,  no 
i  has  ever  been  found  in  their  pouches,  but,  on  the  contrary,  I  have 
icntly  found  young  grass,  leaves,  and  roots  in  their  pouches,  and  I 
:vethat  the  succulent  young  grass,  when  procurable,  frequently  con- 
tea  their  main  article  of  food.    It  might  be  objected  that  niv  bow 
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inens  bare  all  been  taken  while  returning  from  a  foraging  trip,  but  nub 
is  not  the  case. 

Tbe  Touched  Gopher  in  this  region  fa  found  in  towns  or  villages,  mock 
resembling  the  Prairie  Dog  towns,  so  familiar  to  all  observers  inmuj 
sections  of  the  North  west,  with  tbe  exception  that  their  borrows  tow 
no  external  ojienings,  these  being  carefully  closed  by  the  animal. 

Theie  is  ordinarily  uo  difficulty  in  capturing  this  animal  by  judiciwi 
use  of  steel  traps  that  do  not  require  much  pressure  to  spring ;  and  to 
the  failure,  to  comply  with  this  requirement  is,  I  believe,  mainly  to  be 
attributed  the  ill  success  of  moat  collectors;  altbough  there  is  a  period 
in  addition  to  the  winter  months  (which  is  here  found  to  be  from  about 
tbe  middle  of  June  to  the  end  of  August)  when  the  acquisition  of  speci- 
mens is  attended  with  great  difficulties.  No  doubt  bnt  at  this  time  the 
parents  are  to  a  great  extent  engaged  in  rearing  their  young,  and 
scarcely  ever  emerge  from  their  subterranean  homes.  'I  have,  however, 
seen  a  very  few  quite  young  specimens  by  the  middle  of  June;  ball 
believe  tbe  greater  majority  are  brought  forth  between  the  middle  of 
June  and  tbe  end  of  August,  aud  that  but  one  litter  is  brought  out  each 
year. 

The  diagnostic  value  of  the  markings  of  the  upper  incisors,  as  pointed 
out  by  Dr.  Cones  in  his  admirable  review  of  Geomys  and  Tkonumyt,ii 
confirmed  in  my  si>ecimeu8.  The  groove,  or  sulcus,  nearly  bisecting  the 
incisors,  is  more  distinct  in  the  young  than  in  the  old,  becoming  mora 
shallow  in  proportion  to  the  age  of  tbe  animal,  and  in  very  old  speci- 
mens 1  can  detect  no  sign  of  tbe  third  groove  of  Cones,  although  in 
many  of  tbe  youug  and  middle-aged  it  is  distinctly  perceptible. 

Tbe  measurements  of  the  specimens  taken  here  are  as  follows: — 
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Anatomy  of  the  contractor  muscle  of  ike  pouch  of  G.  bubsaeiub. 

As  is  well  known,  the  poach  of  this  mammal  is  simply  a  pocket 
shaped  daplicature  of  the  skin  of  tho  sides  of  the  head  and  neck,  ex* 
tending  well  hack  over  the  shoulder,  and  with  its  aperture  surrounded 
by  a  long,  narrow,  and  delicate  comtrictor  mascle. 

The  contractor  muscle  is  best  exposed  by  a  simple  incision  extending 
from  the  bead  down  the  middle  of  the  vertebral  column  to  a  point  op- 
posite the  hind  legs.  Care  must  be  taken  in  making  this  incision  to 
keep  to  the  median  line,  especially  as  the  incision  is  extended  back- 
ward, and  to  cut  through  the  skin  and  superficial  fascia  only,  as  other 
wise  the  muscle  might  be  severed  near  its  movable  end,  which  would 
prove  fatal  to  the  study  of  this  portion  of  it. 

As  has  been  intimated  by  Professor  Coues  in  his  work  before  cited 
iu  this  article,  this  muscle  may  be  considered  a  modified  form  of  the 
platysma  myoides,  presenting,  however,  certain  well-marked  differences, 
which  will  become  apparent  in  the  course  of  this  description. 

For  the  purposes  of  this  description,  I  shall  divide  the  muscle  into 
two  parts,  the  first  part  commencing  at  the  movable  head  and  ending 
ut  the  inferior  angle  of  the  pouch,  where  the  muscle  divides;  and  the 
second  part  commencing  at  this  termination  of  the  first  portion,  and 
ending  with  the  insertion  of  the  different  heads  into  the  maxillary  bones. 

First  part. — Commencing  at  the  movable  head  of  this  muscle,  which 
is  attached  by  a  broad,  thin  tendon,  blending  with  the  tendons  of  the 
muscles  of  the  back,  covering  the  last  three  lumbar  vertebra,  and  from 
which  it  cannot  be  dissected  nor  traced  beyond,  we  find  that  it  runs  in 
a  nearly  straight  direction  to  the  inferior  angle  of  the  pouch,  i.  e.,  tbe  ex- 
treme portion  of  the  pouch  which  extends  backward  over  the  shonlder. 
At  tirst  it  overlies  tbe  muscles  covering  the  vertebrae,  and  afterward 
it  runs  nearly  parallel  with,  but  as  it  approaches  the  pouch  diverges 
from,  the  spinal  column. 

The  muscle  lies  in  this  portion  of  its  course,  until  near  the  pouch, 
under  the  superficial  fascia  and  in  close  connection  with  the  skin  of  tbe 
animal  above,  and  beneath  with  the  muscles  of  the  back  and  shoulder 
of  the  auimal.  As  the  muscle  nears  the  pouch,  it  is  crossed  by  a  mascle 
running  from  tbe  upper  and  outer  part  of  the  shoulder  to  the  ear.  This 
part  of  tbe  muscle  varies  from  0.22  to  0.30  of  an  inch  in  width,  is  quite 
thin,  and  about  44  inches  iu  length. 

Second  portion. — At  the  termination  of  tbe  first  part  of  the  course  of 
this  muscle,  just  as  it  comes  in  contact  with  the  pouch,  it  divides  into 
two  parts,  one  of  which  passes  over  tbe  upper  or  outer  portion  of  tbe 
pouch,  and  is  inserted  into  tbe  superior  maxillary  bone  directly  below  tbe 
nose.  This  part  of  the  muscle  is  very  narrow,  and  great  care  is  neces- 
sary that  it  is  not  cut  away.  This  band  of  tbe  muscle  lies  on  tbe  sac 
below,  and  is  covered  by  tbe  skin  and  superficial  fascia  only. 

Tbe  other  portion  of  the  muscle  passes  along  the  iuuer  and  lower  sur- 
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face  of  the  poach,  and  along  the  superior  and  inferior  borders  thereof,  its 
fibres  expanding  so  as  to  cover  nearly  the  entire  under  surface  of  the  sac 
The  fibres  running  along  the  superior  border  of  the  poach  are  attached 
-pith  thoae  of  the  muscle  passing  over  the  upper  part  of  the  pouch  to 
the  superior  maxillary  bone.  The  remainder  of  the  fibres  are  attached 
p  the  outer  and  lower  surface  of  the  body  of  the  inferior  maxillary  bone, 
|  "precisely  similar  to  the  attachment  of  the  platysma  myoidcs.  The  uius- 
<de  in  this  portion  of  its  course  is  covered  by  the  sac,  and  is  in  relation 
"below  with  the  muscles  of  the  inferior  maxillary  bone  and  of  the  neck. 
It  will  thus  be  seen  that  the  great  muscular  power  possessed  by  the 
animal  over  its  pouch  is  exerted  from  its  lower  or  inner  surface,  its 
upper  or  outer  surface  being  but  poorly  supplied  with  muscular  fibres. 

Thomomys  talpoidbs,  {Rich.)  Baird. 

This  Gopher  is  not  abundant  in  this  region.  It  shares  many  of  the 
kabits  of  its  relative,  0.  bvrsarius,  and  is  found  occupying  the  same 
ground  and  apparently  living  in  the  midst  of  that  species. 

This  Gopher  breeds  during  the  latter  part  of  July  and  early  in  August, 
Hid  I  believe  there  is  bnt  one  litter  annually, 

Measurements  of  specimens  taken  are  as  follows : — 
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TunAs  stbiatus,  (Linn.)  Baird. 

The  beautiful  little  Chipmunk  is  quite  common  in  this  vicinity,  and 
makes  his  appearance  about  the  first  of  April,  thns  being  one  of  the 
earliest  of  our  mammals  to  welcome  the  return  of  spring. 

The  Chipmunk  disappears  by  the  end  of  April,  and  I  have  been  un- 
able to  learn  anything  of  its  breeding. 

A  large  number  of  specimens  have  been  captured,  but  I  was  unfor- 
tunately unable  to  preserve  them  at  the  time. 


216  BULLETIN  UNITED  STATES  GEOLOGICAL  SURVEY. 

The  measurements  of  the  specimens  preserved  are  as  follows:— 
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Spermophtlus  franklini,  {Sab.)  Rick. 

Tbe  Gray  Gopher  is  quite  common  in  tills  vicinity.  It  is  not,  however, 
an  exclusively  Ground  Squirrel,  being  often  seen  on  trees,  and  here  ite 
hole  is  usually  tound  in  a  dead  tree,  bat  sometimes  is  dag  at  the  foot  of 
a  tree.  I  believe  it  lays  in  a  store  of  provisions  sufficient  for  its  winter 
use,  and  scarcely  ever  emerges  from  its  home  during  this  season,  for 
careful  search  has  failed  to  reveal  its  presence  during  winter. 

It  breeds  about  Jane  25th,  and  I  believe  but  one  litter  is  brought 
forth  each  year.    The  female  suckles  her  yonng  for  five  or  six  weeks, 

Professor  Baird,  in  his  work  on  North  American  Mammals,  pp.306 
and  315,  is  in  error  in  stating  that  tbe  "head  is  pure  gray,  without  any 
tinge  of  yellowish  ".  Such  is  undoubtedly  the  case  with  the  yonng;  but  io 
mature*  specimens  there  is  not  only  a  tinge  of  yellowish,  bnt  this  colora- 
tion is  quite  distinct,  and  occurs  sufficiently  often  to  consider  it  a  normal 
marking  of  this  mammal.  I  have  observed  tbe  yellowish  coloration 
extend  as  far  on  tbe  head  as  tbe  eyes,  and  also  on  the  upper  part  of  tbe 
tail  for  about  one-fourth  of  its  length. 

Tbe  cheek-pouches  of  8.  franklini  open  internally,  directly  into  the 
mouth,  and  are  quite  small,  having  a  capacity  of  about  one-third  of  a 
teaspoon  ful  only. 

The  pouches  themselves  have  no  true  muscular  structure,  being  sim- 
ply a  pocket-shaped  duplicature  of  the  skin  of  tbe  sides  of  the  head, 
and  possessing  no  more  elastic  power  than  this  tissue  ordinarily  does. 

The  pouches  do  oot  extend  quite  to  the  ears,  and  we  observe  nothing 
like  tbe  muscular  structure  of  the  pouches  of  Qeomys  and  Tkomomyt, 
which  possess  a  true  constrictor  and  a  contractor  muscle,  bat  there  is  de- 
flected from  tbe  posterior  portion  of  the  sac  a  special  tendon,  broad 
(comparatively  speaking),  which  replaces  the  muscle  found  in  the  specie? 
of  Geomys  and  Tkomomys,  but  which  soon  becomes  part  of,  and  is  lost 
in,  the  superficial  fascia  of  the  sides  of  the  neck. 
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BPEBHOPHILUS  TBIDBCEM-LISTiiATUS,  {Mitch.)  Aud.  &  Bach. 

Tbe  Striped  Prairie  Squirrel  is  very  common  on  the  Coteau;  tbeirholes 
ma;  be  Been  almost  everywhere  and  in  large  numbers.  This  Squirrel 
mattes  its  appearance  very  early  in  tbe  spring,  as  soon  as  tbe  ground  is 
thawed  sufficiently,  and  is  seen  daily  until  the  approach  of  winter  drives 
it  to  its  underground  home.  This  Squirrel  is  a  very  polite  animal, 
always,  before  retiring  to  its  home  when  disturbed,  stopping  at  its  hole, 
standing  on  its  hind  legs  for  a  moment,  bowing,  and  then  disappearing. 

The  young  are  brought  forth  during  the  latter  part  of  May  and  early 
io  June,  and  I  believe  there  is  bat  one  litter  annually,  usually  contain' 
ing  from  four  to  eight. 

Tbe  following  are  the  measurements  of  the  specimens  preserved: — 
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HYSTEICID^J. 
Ebethizon  dobsatum,  Cuvier. 
The  Porcupine  was  a  few  years  ago  fonnd  on  tbe  Coteau,  in  ** 
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of  this  post,  in  small  numbers.   None  have  been  seen  of  late  yean,  hot- 
ever,  and  I  believe  it  is  not  an  inhabitant  of  this  section  of  the  country. 

LEPOBIDJB. 
Lepus  oampestbis,  Bach. 

The  Prairie  Hare  is  found  here  in  small  numbers  only. 

Lepus  sylvatious,  Bach. 
The  Gray  Babbit  is  not  common  on  the  Coteau  des  Prairies. 

Nora — All  measurements  hare  been  oarefoUy  taken  in  the  flesh,  and  axe  expend 
in  inches  and  hundredths. 

The  name  of  the  post  at  which  these  collections  have  been  made  was  changed  fan 
Fort  Wadsworth  to  Fort  Siaseton  In  August,  1876. 


ART.  IX.-STUDIES  OF  THE  AMERICAN  HERODIONES. 


r  I  -SYNOPSIS  OF  THE  AMERICAN  GENERA  OP  ARDEIDjE  AND  CICO- 
IM;  INCLUDING  DESCRIPTIONS  OF  THREE  NEW  GENERA,  AND  A  MONO- 
APH  OF  THE  AMERICAN  SPECIES  OF  THE  GENUS  ARDEA,  LINN. 


By  Robert  Redgway. 


Oedee  HERODIONES.— Alteicial  Grallatores. 

rrodionea,  Bonap.  Consp.  ii.  1855,  97  (inoladee  Gruida,  Peopkiida,  Coriamida  ("Sarl- 
amidce "),  Aramida,  "  Ciconida  ",  Ardeida,  Cancromida,  Scopida,  Eurypygida, 
Phanicopterida,  PlaUdeida,  and  "  TaittaZuZa").— Baibd,  Birds  N.  Am.  1858,  651 
(includes  Gruida,  Aramida,  Ardeida, "  Tantalidw",  Plataleida,  and  Phcenioop- 
Uridce).—Scu  &  Sal  v.  Norn.  Neotr.  1873,  vii.  (includes  Ardeida,  CiconUda,  Pla- 
taleida, and  Phanicopterida). 

trodiones  (suborder,  <  Grallatoree),  Coues,  Key,  1872,  240,  262.— Boucabd,  Cata- 
logus  Avium,  1H76, 48  (order :  includes  '<  TantaKda",  Dromadida,  Ardeida,  '*  W- 
coniida",  and  Plataleida). 

coulee,  Bonap.  Consp.  ii.  1855, 104. 

'odii,  Nitzsch,  t.  c.  127(inoludes^rciea  and  other  Ardeida,Cancroma, and  Eurypyga). 

targi,  Nrrzscn,  Ptery log.  1840,  130  (includes  Scopus,  Cioonia,  AnaeUmue,  and  Tan- 
talus).— Sundev.  Met.  Nat.  Av.  Disp.  Tent.  1872, 123. 

erodii,  Sundev.  U  a  122. 

'allatores  longirostres,  Reichenb.  Handb.  1851,  xi.  xiii.  (includes  Ibidida  and  Tan- 
talince). 

-allatores  magnirostres,  Reich enb.  t.  o.  xi.  v.  (includes  Ardeida,  CiconUda,  and  Pla- 
taleidce). 

-alia,  Lilljeborg,  P.  Z.  S.  1866, 10,  15  (includes  Phcenicopterida,  Ballida,  Palatum 
deida,  Psophida,  Ardeida,"  Ciconida",  Gruida," Totanida",Scolopacida!y  Chara- 
drida,  and  Otidida  /).— Gray,  Handlist,  iii.  1871,  v.  7  (includes  Oiidia,  Charadria- 
d<r,  Glareolida,  Thinocoridce,  Chionidida  Hamatopodida,  Peophida,Cariamida,  Gru- 
idce, Eurypygida,  Iihynochetida,  Ardeida,  Cieoniida,  Plataleida,  "Tantalida", 
Dromadida,  Scolopacida,  Phalaropodida,  Ballida,"  Gallinulida" ,  Htliomithida, 
Parrida,  and  Palamedeida!). 

largomorpha,  Huxley,  P.  Z.  S.  1867, 461. 

)  Grallatores  altinares,  Sundev.  Meth.  Nat.  Av.  Disp.  Tent.  1872,  121  (includes 

'Herodii"  and  "Pelargi";  under  the  latter  [as  "Fam.  4M]  Soopina,  including 
Balaniceps !). 

el — Altricial  Grail atores,  with  the  hallux  lengthened,  and  nearly  or 
e  incumbent;  in  habits  more  or  less  arboreal  (generally  nesting  on 
9,  while  all  are  "Torchere").  Palate  desmognathous.  Carotids 
l)le. 

tie  above  brief  diagnosis  is  sufficient  to  succinctly  characterize  tW1 

TO* 
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eminently  natural  group  of  birds.  The  Herodione*,  which  include  the 
Boatbills  (Cancromidce)}  Herons  (Ardeidce),  Storks  (Ciconiidtt),  Ibises 
(Ibididce),  and  Spoonbills  (Plataleidce),  with,  perhaps,  bat  not  certainly, 
some  other  minor  groups,  are  at  once  distinguished  from  the  Flamin- 
goes (Phcenicopteri),  Cranes  (Orues),  and.  all  other  wading-birds,  by  their 
altricial  nature,  the  young  being  born  completely  helpless,  and  have 
to  be  reared  in  the  nest  by  the  constant  attention  of  their  parents,  while 
those  of  other  wading-birds  are  at  once  capable  of  active  movement  and 
able  to  immediately  shift  for  themselves,  although  they  follow  their 
parents  for  a  considerable  time.* 

There  are  also  equally  important  osteological  t  and  anatomical  pecu- 
liarities of  structure,  which  alone  are  sufficient  to  demonstrate  the  fact 
that  this  group  is  not  intimately  related  to  other  Waders,  and  that  their 
general  exterior  resemblance  to  the  latter  is  one  of  analogy  and  not  of 
affinity. 

The  water-birds  most  nearly  related  structurally  to  the  Herodione*  are 
the  Steganopodes — Pelicans,  Cormorants,  Gannets,  and  their  allies — 
which  are  likewise  both  desmognathous  aud  altricial;  and  what  is  au 
important  fact  iu  this  connection  is  the  circumstance  that  besides  being 
altricial,  they  are,  with  very  few  exceptions,  also  decidedly  arboreal 
most  of  them  even  placing  their  nests  on  trees.    They  are  swimmers 
however,  instead  of  being  merely  waders. 

Without  discussing  further  the  characters  which  distinguish  thi^ 
u  order",  I  proceed  to  define  the  families  into  which  it  seems  most  natu£" 
ally  divisible. 

Synopsis  of  the  American  Herodionine  Families. 

A. — Pterylae  very  narrow,  interspersed  with  "  powder-do wu*  tracts- 
Hallux  perfectly  incumbent;  inner  edge  of  middle  claw 
distinctly  pectinated.  (Ilerodiones  ardeiniforme89=  Herodii, 
Sundev.  Meth.  Nat.  Av.  Disp.  Teut.  1872,  122.) 
1.  Cancromid-s:.  Four  pairs  of  powder-down  tracts.  Bill 
greatly  depressed  and  excessively  dilated  laterally,  the  lat- 
eral outlines  much  bowed;  gonys  excessively  short,  not 
longer  than  the  width  of  the  mandibular  rami. 

*  It  is  my  opinion  that  the  importance  of  this  distinction  between  birds  has  not 
been  sufficiently  recognized.  It  is  certainly  a  more  natural  division  than  that  of 
"PHlopcedes"  and  "Ptilopccdes"  (Sundevall,  Mcthodi  Xaturalis  Avium  Disponendarum  Ten- 
tamen,  Stockholm,  1872-73),  whereby  the  Struthiones  are  brought  into  oloae  relation- 
ship with  the  GaUintCy  and  the  Ilerodiones  next  to  the  Limioola  and  Gruei — certainly  a 
much  more  artificial  arrangement. 

tAccordiug  to  Huxley  (P.  Z.  S.  1867,401),  the  osteological  characters  of  this  group 
are  as  follows : — 

There  are  no  basipterygoid  processes ;  the  palatines  are  usually  united  for  a  greater 
or  less  distance  behind  the  posterior  narcs,  and  are  destitute  of  a  vertical  plate  de- 
pending from  their  junction ;  the  maxillo-palatines  large  and  spongy j  the  sternum 
broad,  and  with  two  to  four  posterior  notches.  The  relation  between  the  phalanges 
is  the  same  as  in  the  Chenomorpha  and  Ampkimorphas. 
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2.  Ardeid^e.  Two  to  three  pairs  of  powder-down  tracts.  Bill 
compressed,  elongate-conical,  the  lateral  outlines  straight  or 
even  a  little  concave ;  the  vertical  outlines  nearly  straight, 
slightly  convex  terminally;  gonys  lengthened,  several  times 
longer  than  the  width  of  the  mandibular  rami. 

B.— Pterylae  broad,  without  powder-down  tracts.  Hallux  elevated  at 
the  base  above  the  base  of  the  anterior  toes;  inner  edge  of 
middle  claw  not  pectinated ;  claws  resting  upon  a  horny,  cres* 
centic  "shoe*.  (Herodiones  ciconiiformes,  =  Pelargi,  Sundev. 
Meth.  Nat.  A  v.  Disp.  Teut.  1872, 123.) 

a.  Sides  of  the  maxilla  without  any  trace  of  lateral  groove.    Skull 

holorhinal.  Angle  of  the  maudible  truncated.  Pectoralis 
major  muscle  in  two  easily  separable  layers.  No  accessory 
femoro-caudal muscle;  semitendinosus  musle  tendinous  for  its 
distal  half;  biceps  cubiti  and  tensor  patagii  longus  muscles  un- 
connected.   (Garrod.*) 

3.  CICONHD.E.  Bill  elongate-conical,  either  straight  or  curved 
a  little  up  or  down  at  the  end. 

b.  Sides  of  the  maxilla  with  a  deep,  narrow  groove,  extending  un- 

interruptedly from  the  nasal  fossae  to  the  extreme  tip  of  the 
bill.  Skull  schizorhinal.  Angle  of  the  mandible  produced 
and  decurved.  Pectoralis  major  muscle  simple  (uot  separa- 
ble into  distinct  layers) ;  accessory  femoro-caudal  muscle  well 
developed;  semitendinosus  muscle  muscular  throughout;  biceps 
cubiti  and  tensor  patagii  longus  muscles  counected  by  a  small 
muscular  "  belly  ".    (Garrod.) 

4.  Ibidid^e.  Bill  slender,  attenuated  terminally,  nearly  cylin- 
drical or  somewhat  compressed,  conspicuously  decurved,  or 
arched  above. 

5.  Plataleid^e.  Bill  very  broad,  excessively  depressed  and 
greatly  expanded  terminally,  much  narrowed  across  the 
middle  portion,  the  extreme  tip  only  much  decurved. 

In  addition  to  the  above  well-defined  families,  all  of  which  have 
American  representatives,  while  one  (Cancromidce)  is  peculiarly  Ameri- 
can, there  are  several  others  which  probably  belong  to  the  Herodiones, 
but  which,  excepting  the  American  family  Eurypygidce  (Sun  Bitterns), 
I  have  had  no  opportunity  to  examine,  and  therefore  pass  by  for  the 
present  without  special  reference. 

The  Eurypygidce  are  small,  Bittern-like  birds,  with  beautifully- 
variegated  plumage,  and  differ  from  the  true  Herons  in  their  densely 
feathered  lores, .  shorter  and  more  elevated  hallux,  absence  of  pec- 
tinations to  the  edge  of  the  middle  claw,  very  long  (extremely 
nnheron-like)  tail,  and  other  features.  Later  systematists  have  placed 
this  form  near  the  Rails  (Rallidce) — far  from  the  Herodiones.  It  comes 
much  nearer  the  latter,  however,  siuce,  while  being  decidedly  Herodi- 

•  See  P.  Z.  8.  1875,  p.  301.  " 
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onine  in  external  structure,  it  is  also  truly  Altricial,  although  the  young 
are  born  covered  with  a  close,  variegated  down,  much  as  in  the  Grerflf 
proper;  the  egg,  also,  is  quite  Plover-like  in  appearance  (eon/.  Bun- 
lett,  Proc.  Zool.  Soc  Loud.  I860,  76,  pi.  ix.).  As  still  farther  indicat- 
ing its  affinity  to  the  Herons,  Eurypyga  possesses  a  pair  of  large  nropj- 
gial  powder-down  tracts;  while  Nitzsch  states  (Pterylographia,  p.  129, pi 
viii.  f.  15)  that,  as  to  its  pterylography  in  general,  "  the  uninterrupted 
plumage,  not  only  of  the  head,  but  also  of  the  entire  neck",  "  is  indis- 
putably the  chief  distinction  of  this  genus  from  Ardea". 

The  fact  that  the  young  are  born  covered  with  down  does  not  affect 
the  case  seriously,  if  at  all,  it  being  well  known  that  many  true  Altrioa 
(as  Falconidce,  Strigidct,  Caihartidas,  ProceUariidas,  Laridm,  etc)  make 
their  first  appearauce  to  the  light  in  the  same  condition ;  nor  does  the 
circumstance  that  the  eggs  are  Plover-like,  since  those  of  some  Altrioef 
(especially  the  Gulls)  are  eminently  so.* 

The  remaining  forms  which  have  usually  been  referred  to  this  Order, 
or  which  appear  to  be  closely  allied  to  its  members,  are  the  genera  Sco- 
pus, Briss.,  Dromas,  Payk.,  Anastomus,  Bonn.,  Hiator,  Beich.,  and  Bo? 
Iamicep8y  Gould,  all  of  which  are  confined  to  the  Eastern  Hemisphere, 
the  two  former  and  the  last  belonging  to  Africa,  the  other  to  India.  I 
have  seen  none  of  these  forms,  and  with  the  exception  of  Bakcnicepti 
the  literature  regarding  their  anatomical  and  osteological  structure  Is 
so  meagre  that  I  have  been  unable  to  glean  any  facts  of  service  in  this 
connection;  I  will  therefore  pass  them  by,  with  the  remark  that,  with 
the  exception  of  Droma*,  which  seems  to  be  a  Plover  like  form,  they 
seem  to  be  of  Cicouiue  affinity,  and  probatoy  are  true  Herodiones. 

As  to  Balccniceps,  there  has  beeu  much  diversity  of  opinion,  even 
among  those  who  have  examined  critically  both  its  internal  and  its 
external  structure.    Authors  geuerally  agree,  however,  that  it  is  either 
more  nearly  related  to  the  Storks,  the  Herons,  or  the  Pelicans.    It  i* 
stated,  by  the  collector  of  the  living  specimens  which  were  sent  to 
the  London  Zoological  Society  (of.  Proc.  Zool.  Soc.  Loud.  1860,  195)* 

'Asmimiug,  then,  that  the  true  position  of  this  aberrant  family  is  with  or  very  neaX 
the  Herodiones,  its  characters  may  be  defined  as  follows: — 

Bittern-like  birds,  with  the  tail  very  long  and  broad  (nearly  equal  to  the  ample  win£ 
in  leugth) ;  straight,  rather  obtuse  bill :  slender,  clone-feathered  neck ;  Heron-like  legs 
and  feet  (except  that  the  hallux  is  slightly  elevated  and  the  middle  claw  destitute  of 
lateral  pectinations) ;  the  plumage  soft,  aud  ornamented  by  beau tifal  picture?  on  the 
remiges  and  rectriccs.  Kectrices  twelve ;  powder-down  tracts  uropy  gial,  consisting  of 
only  oue  pair. 

Bill  with  the  upper  aud  lower  outlines  somewhat  depressed,  but  parallel,  for  the 
basal  two-thirds,  the  terminal  portion  gently  convex  ;  nasal  fossro  broad  and  deep,  and 
extending  as  far  forward  as  the  straight  portion  of  the  bill.  Lores  densely  feathered; 
plumage  of  the  neck  short  and  rather  downy ;  no  ornamental  plumes.  Middle  toe  con- 
siderably shorter  thau  the  tarsus,  its  claw  without  lateral  pectinations;  lateral  toes 
considerably  shorter,  the  outer  decidedly  the  longer;  hallux  slender,  about  equal  in 
length  to  the  basal  phalanx  of  the  inner  toe,  its  base  elevated  slightly  above  the  basal 
articulation  of  the  anterior  toes ;  bare  portion  of  the  tibia  about  equal  in  length  to 
the  outer  toe.  * 
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the  young  of  this  bird  mas  about  as  soon  as  hatched !  In  view 
his  statement,  it  becomes  necessary  to  either  remove  Bakeniceps 
i  the  Herodiones,  or  doubt  the  veracity  of  the  collector — either  horn 
le  dilemma  being  equally  {frecarious.  Referring  the  reader,  then, 
te  main  literature  on  this  subject,*  I  leave  the  question  of  the  affi- 
8  of  this  remarkable  form  in  abeyance. 

ARDEIDJE.— The  True  Herons. 

Synopsis  of  the  American  Genera. 

'amily  Ardein^. — Outer  toe  equal  to  or  decidedly  longer  than  the 
tier.  Claws  short,  generally  strongly  curved.  Three  pairs  of 
wder-dowu  tracts.  Rectrices  lengthened,  stiffish,  twelve  in  number 
scept  in  Zebrilus.) 

family  Botaurin^. — Outer  toe  decidedly  shorter  than  the  inner, 
aws  long,  slender,  slightly  curved.  Two  pairs,  only,  of  powder- 
>wn   tracts.    Rectrices  very  short,  soft,  only  ten  in  number. 

Subfamily  Ardeinje. 

.. — Rectrices  twelve;  tibia  with  the  lawer  portion  more  or  less  naked, 
a.    Pectoral  and  inguinal  powder-down  tracts  widely  separated. 

§.  Malar  region  completely  feathered  (except  in  Pttherodius, 
where  anterior  part  is  bare).  Bill  shorter  than  the  tarsus  and 
middle  toe  (usually  shorter  than,  or  about  equal  to,  the  tarsus). 

1.  Aedea. — Size  very  large.  Adult  with  scapular  plumes  elon- 
gated, narrowly-lanceolate,  and  with  compact  webs;  in  the 
breeding  season,  the  occiput  with  two  long,  slender,  compact- 
webbed,  pendant  plumes.  Color  mainly  plumbeous-  or  slate- 
blue  (rarely — e.  g.  white  phase  of  A.  oceidentalis — wholly  pure 
white).    Culmeu  shorter  than  the  middle  toe. 

2.  Herodias. — Size  large,  but  smaller  than  the  species  of  the 
preceding  genus.  Adult  with  the  scapular  plumes  greatly 
elongated,  reaching  far  beyond  the  end  of  the  tail,  the  shafts 
thick  and  rigid,  the  webs  decomposed,  hair-like,  and  distant. 
Color  entirely  pure  white. 

Von  MttLLER,  Dr.  Baron  J.  W.  — Balcmiceps  rex,  Gould.    <  Jardine'aContr.  Orn.  1852, 

[Translated  from  Naumaunia,  May,  1852.] 

ktheiuck,  John,  F.  R.  G.  S.,  H.  M.  Comul  for  the  SoudaD. — Memoranda  on  the 
popotamus  and  Balceniceps,  recently  imported  to  England,  and  now  in  the  Gardens  of  the 
Hy.    <  P.  Z.  S.  1860,  195. 
iRTLETT,  A.  D. — Note  on  the  Balceniceps  rex.     <  P.  Z.  S.  I860,  461. 

On  the  Affinities  of  Balceniceps.     <  P.  Z.  S.  March  26,  1861,  131. 

lrker,  W.  K.,  Mem l>.  Micr.  Soc. — Abstract  of  Notes  on  the  Osteology  of  Balceniceps 

<  P.  Z.  S.  1860,  324. 
irker,  W.  Kitchen,  Mem.  Micr.  Soc. — On  the  Osteology  of  Balceniceps  rex  (Gould), 
rans.  Zool.  Soc.  Lond.  iv.  1862,  269-351,  pis.  lxiv-lxvii. 

cixhardt,  Professor  J.,  For.  M.  Z.  S.— On  the  Affinities  of  Balcenicqp.    ^P., 
,377. 


224  BULLETIN  UNITED  STATES  GEOLOGICAL  SURVEY. 

3.  Garzetta. — Size  small.  Adult  with  occipital,  jugular,  and 
scapular  plumes,  the  latter  reaching  to  or  a  little  beyond  the 
end  of  the  tail ;  the  shafts  moderately  rigid,  and  recurved  ter- 
minally ;  the  webs  decomposed,  with  long,  hair-like,  bat  not 
distant  fibres.  Other  plumes  varying  in  structure,  according 
to  the  species.    Color  entirely  pure  white. 

4.  Diohromanassa.— Size  medium.  Adult  with  the  feathers  of 
the  entire  head  and  neck,  excepting  the  throat  and  foreneck, 
elongated,  linear,  lanceolate  and  stiffish,  most  elongated  on  the 
occiput  and  jugulum.  Scapular  plumes  extending  beyond  end 
of  tail ;  the  shafts  rigid,  the  webs  decomposed,  with  rather 
close,  hair-like  fibrill®.  Color  wholly  pure  white,  or  plumbeous, 
with  or  without  reddish  neck.  Tarsus  twice  as  long  as  middle 
toe. 

5.  Hydbanassa. — Size  medium.  Adult  with  an  occipital  toft 
of  several  elongated,  lanceolate  white  feathers.  Jugular 
feathers  broadly  lanceolate,  with  distinct  outlines.  Scapular 
plumes  hair-like,  extending  a  little  beyond  the  tail.  Color 
mainly  plumbeous,  with  lower  parts  and  rump  white.  Bill 
longer  than  tarsus. 

6.  Florida. — Size  small.  Adult  with  scapular  plumes  elongated, 
extending  to  or  beyond  end  of  tail,  linear -lanceolate,  with  com- 
pact webs;  jugular  plumes  similar;  occipital  plumes  hair-like, 
a  few  of  them  much  elongated.  Color  pure  white,  with  bluish 
tips  to  outer  primaries;  dark  slate-blue,  with  maroon-colored 
head  and  neck,  or  variously  "  patched  "  with  blue  and  white. 

7.  Butorides. — Size  small.  Adult  with  scapular  plumes  elon- 
gated, compact-webbed,  lanceolate,  but  with  rounded  tips- 
Feathers  of  the  pileuni  elongated,  lanceolate.  Jugular  plumes 
broad,  blended.  Cultnen  longer  than  tarsus ;  middle  toe  almost 
equal  to  tarsus.    Color  much  variegated. 

8.  Sybigma. — Size  medium.  Adult  with  several  elongated,  nar 
row,  com  pact- webbed,  round-tipped,  somewhat  rigid  and 
slightly  recurved  plumes  on  lower  part  of  occiput.  Jugulai 
feathers  soft,  broad,  blended.  No  scapular  plumes.  Culmei 
about  equal  to  middle  toe.  Color  much  variegated,  the  tai 
and  lower  parts  white. 

9.  Pilhekodius. — Size  medium.  Orbits  and  anterior  part  o 
malar  region  naked.  Occiput  with  two  extremely  elongate* 
linear,  compact-webbed  plumes.  Jugular  plumes  broad 
blended.  No  scapular  plumes.  Color  white,  the  crown  ant 
occiput  black.  Middle  toe  shorter  thau  culmen;  culmei 
shorter  than  occiput. 

10.  Nyctiardea. — Size  medium.  Adult  with  several  extremel; 
elongated  linear,  compact-webbed  occipital  plumes.    No  scat 
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alar  plumes.  Jugular  feathers  broad,  blended,  dolmen  about 
equal  to  tarsus;  tarsus  slightly  longer  than  middle  toe.  Lat- 
eral outlines  of  bill  concave;  gonys  nearly  straight.  Adult 
and  young  exceedingly  different  in  plumage. 

11.  Nyctherodius. — Size  medium.  Adult  with  several  ex- 
tremely elongated  linear,  compact-webbed  occipital  plumes. 
Scapular  plumes  elongated,  narrow,  round-tipped,  the  webs 
somewhat  decomposed.  Jugular  feathers  broad,  blended. 
Gulmen  much  shorter  than  tarsus  (a  little  longer  than  middle 
toe) ;  tarsus  much  longer  than  middle  toe.  Color  much  varie- 
gated. Lateral  outlines  of  the  bill  straight ;  gonys  very  con- 
vex.   Adult  and  young  exceedingly  different  in  plumage. 

§§•    Malar  region  entirely  naked.     Bill  longer  than  tarsus  and 
middle  toe. 

12.  Agamia. — Size  medium.  Bill  extremely  elongated,  narrow, 
and  compressed.  Adult  with  greatly  elongated,  broadly  lan- 
ceolate, acute  occipital  plumes ;  lower  back  with  similar,  but 
more  loosely  webbed  plumes  overhanging  rump.  Sides  of  neck 
with  recurved,  sickle-shaped,  narrow  and  acute  plumes.  Jug- 
ular feathers  broad,  blended.    Tarsus  nearly  twice  middle  toe. 

y  Pectoral  and  inguinal  powder-down  tracts  united  into  a  continuous 
strip. 

13.  Tigrisoma. — Malar  region  and  throat  naked,  the  latter  with  or 
without  a  medial  feathered  strip.  Tarsus  with  hexagonal  scutella 
in  front.  Outer  toe  longer  than  inner;  claws  short,  strongly 
curved.  Plumage  much  variegated;  feathers  of  neck  loose, 
•'  fluffy". 

B.  Rectrices  ten.  Tibia  with  the  lower  portion  completely  feathered. 
Pectoral  and  inguinal  powder-down  tracts  widely  separated. 
Malar  region  completely  feathered. 

14.  Zebrilus. — Size  very  small  (among  the  smallest  of  Herons). 
Plumage  exceedingly  lax  and  "  fluffy  "•  Bill  and  feet  very  small. 
Oolmen  about  equal  to  tarsus,  both  longer  than  middle  toe; 
outer  toe  longest.  Plumage  dull,  with  transverse  undulations 
of  dusky  and  light  fulvous. 

Subfamily  Botaurin-se. 

15.  Botaurus. — Size  medium,  or  rather  large.  --Sexes  similar; 
young  similar  to  adult. 

1G.  Ardetta. — Size  extremely  small  (the  smallest  of  Herons). 

Sexes  dissimilar  (in  all  species f) ;  youug  slightly  different  from 

adult. 
Ball.  iv.  No.  1—15 
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MONOGRAPn  OF  THE  AMERICAN  SPECIES  OP  THE  GBSCT 

ARDEA,  LINNJEUS. 

Synonymy  of  the  Genus. 

< Ardca,  Linn.  S.  N.  i.  1735.  Type,  A.  cinrrea,  Linn.— Cooes,  Key,  1872,  267  (inctata 
also  UerodiaSy  Garzetta,  Hydra*  ansa,  Dickromancusa,  Florida,  and  But*ii*\ 
[<Subfara.  Ardeinw.]— Gray,  Handlist.  Hi.  1871,26. 

^Ardca,  Rkiciieni).  Handb.  1851,  xvi.— Bona  i\  Con  Bp.  ii.  1855, 110  (includes  J.  w^U 
A.  cinirea,  L.,  A.  brag,  Geoff.,  A.  alricollis,  Wagl.,  A,  leucophaa,  Gould,  J.j»- 
flea,  Lath.,  A.  herodiaa,  L.,  J.  purpurea,  L.,  and  A.  pharaoniea,  Bonap.-iB 
typical  f ).  [<.4rrf«*,  <^r«kijia?.]— Baird,  Birds  N.  Am.  1858,  667.  [<4/*»? 
< Ardc'nm.]— Bouc,  Cat.  Av.  1876,  49. 

>Audubonia,  Bonap.  Consp.  ii.  1855,  113.  Type,  Ardea  occidentals,  And.— Butt 
Birds  N.  Am.  1858,  667.— Gray,  Handlist,  iii.  1871, 27. 

Characters  of  the  Genus. 

Oh. — Herons  of  largest  size  (of  Stork-like  stature),  the  adults  distin- 
guished by  lengthened,  narrowly-lanceolate,  acute  jugular  and  scapote 
plumes  (the  former  rather  rigid,  the  latter  overhanging  the  wings  and 
rump);  a  tuft  of  broad  feathers  on  each  side  the  breast  (having  a  differ- 
ent color  from  adjacent  parts),  and,  in  the  breeding  season,  by  the  pfl* 
ence  of  two  or  three  extremely  lengthened,  narrow,  pendant,  occipital 
plumes. 

Culmen  almost  straight;  gonys  ascending,  slightly  convex,  abort 
equal  in  length  to  the  mandibular  rami;  upper  and  lower  outlines  of 
the  bill  parallel  for  the  basal  half.  Mental  apex  anterior  to  halfway 
between  point  of  bill  and  anterior  angle  of  the  eye;  frontal  apex* 
little  posterior  to  the  nostrils  and  a  little  anterior  to  the  malar  apex* 
Middle  toe  more  than  half  the  tarsus,  and  about  equal  to  bare  portion 
of  tibia;  outer  toe  reaching  to  about  the  middle  of  the  penultimate 
phalanx  of  the  middle  toe;  inner  toe  decidedly  shorter,  reaching  onlv 
lo  the  secoud  articulation  of  the  middle  toe;  hallux  a  little  longer  tliau 
the  basal  phalaux  of  the  outer  toe;  claws  rather  short,  strongly  curved. 
Front  of  tarsus  with  broad,  transverse  scutcllaj,  in  single  series,  for 
upper  half.  Pileum  crested,  the  feathers  of  the  crown  and  o  ciput 
being  elongated  lanceolate  and  decurved.  Primaries  reaching  de- 
cidedly beyond  tertials.  Second,  third,  and  fourth  quills  nearly  eqnal, 
and  longest;  first  longer  than  fifth ;  inner  webs  of  outer  three  slightly 
sinuated  near  ends. 

Synopsis  of  the  American  SpcciesA 

Common  characters. — Above bluish-putubleouN, the  penicillate scap- 
ular plumes  more  hoary;  remiges  and  rectrices  slate-color.    Lower  parts 

*Tbo  terms  " mental  apex",  "malar  apex",  and  "frontal  apex"  are  hero  employ^ 
to  denote  the  apices,  or  points,  of  the  feathering  of  the  head  at  the  base  of  the  bill- 
:  t  In  (his  synopsis  I  include,  bi sides  the  truly  American  species,  their  near  relative 
of  Europe,  A.  cinerea,  tbc  latter  being  itself  entitled  to  a  place  in  the  American  fauo* 
on  acconnt  of  its  occurrence  in  Greenland.  Of  the  other  species  properly  referable  t<J 
this  genus,  I  have  seen  only  A.  purpurea  Linn,  (also  Europeau).  This  seems  to  IX 
strictly  congeneric  as  to  details  of  form,  but  it  has  a  very  different  system  of  coloration 
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togitadinally  striped  with  black  aod  white.     Young  without  any  plumes, 
fid  with  the  colors  much  duller,  the  pattern  badly  defined. 
L—Tibice  and  border  of  the  wing  purplixh-cinnamon,  or  rufous. 

1.  A.  occidentalis. — Pileum  and  occipital  plumes,  with  rest  of 
bead,  white;  forehead  streaked  with  black.  Sometimes  whole 
plumage  pure  tchite!*  Cnlineu  G.40-0.75;  tarsus  8.00-8.75; 
wing  19.00-21.00.  JTaft.— -Florida  to  Southern  Illinois;  Cuba ; 
Jamaica. 

2.  A.  hebodias. — Pileum  and  occipital  plumes  black  ;  forehead 
and  central  feathers  of  the  crown  white ;  culmen  4.30-6.25 ; 
tarsus  6.00-8.25;  wing  17.90-20.00.  Hab.— North  America  in 
general;  Middle  America;  Galapagos;  Venezuela;  West 
Indies. 

B.— Tiblcc  and  border  of  the  icing  tchite. 

3.  A.  cinerea. — Pileum  and  occipital  plumes  black  ;  forehead 
and  centre  of  crown  white  (as  in  A.  herodias).  Neck  cinere- 
ous. Culmen  4.80;  tarsus  6.00-6.25;  wing  18.50.  Hab. — 
Europe,  etc    Accidental  in  Southern  Greenland* 

4.  A.  coooi. — Entire  pileum  (including  forehead,  etc.)  and 
occipital  plumes  black.  Neck  white.  Culmen  5.85-6.75;  tar- 
sus 7.20-8.00 ;  wiug  18.50-19.50.    Hab.— South  America. 

1.  Ardea  occidentalis. 

Florida  Heron;   WiirdetnannJs  Heron. 

a.   White  phase. 

Gru*,  . . .,  Audubon,  MSS.".  Nutt.  Man.  Orn.  Water  Birds,  1834, 39. t    (Great  White 

Crane:  Florida.) 
lea  occidentalis,  Aud.  Orn.  Biog.  iii.  1835,  542  ;  v.  1839,  f>9G;  Synop.  1839,  264  ;  B.  Am. 

vi.  1843,  110,   pi.  cccviii.  (udnlt).— Bonap.  Comp.  List,  1838,47. — Lembeyk, 

Ave*  de  Cuba,  18S0, 82  (Cuba).— Gundl.  J.  f.  O.  iv.  1806,  341  (Cuba).— Bryant, 

Pr.  Bout.  Soc.  vii.  1859,  17.— Maiich,  P.  A.  N.  S.  Pbilad.  xvi.  1804,  63  (Jamaica; 

rare).— Coues,  Key,  1872,  267 ;  Cheek  List,  1873, 89,  n.  451.— Scl.  &  Salv.  Nom. 

Neotr.  1873,  125,  n.  3  (Cuba). 
iubonia  occidentalis,  Bonap.  Consp.ii.  1855, 113  ("Am.  S.  Calid.  Florida.    Cumana").— 

Baird,  B.  N.  Am.  1858, 670  (South  Florida;  Cuba);  Cat.  N.  Am.  B.  1859,  n. 

489.— Gray,  Handlist,  iii.  1871,  n.  10105  (South  Florida;  Cuba).— Bollard, 

Cat.  Av.  1876,  49,  n.  1374  (Florida;  Cuba). 
vdia*  occidentalis,  Guxdl.  J.  f.  0. 1856, 340  (Cuba) ;  1861,  3?8  (Cuba).— Brewer,  Pr. 

Boston  Soc.  v.  ii.  1860,  308  (Cubn). 
real  White  Crane,  Nutt.  /.  c. 
'■  Great  White  Heron,  Aud.  /.  c. 
at  White  Heron,  Baird,  I.  c. — Cur ks,  /.  c. 
•ion,  Lemb.  /.  c. 

This  epecies,  like  Uichromanasm  rufa,  Kcenis  to  be  dichromatic.  Ihe  white  phase 
tears  to  be  most  common  (f). 

"Of  this  interesting  spccie9,  font  d  by  Audubon  in  the  vast  swamps  of  East  Florida, 
yet  know  no  particulars,  excepting  the  specific  character  of  its  being  wholly  white, 
[scarcely  inferior  in  magnitude  to  the  Whooping  Crane,  whose  general  habits  it  in 
probability  possesses.    Since  its  discovery,  we  have,  I  believe,  heard  of  a  vpectanen 

fag  been  obtained  in  the  vioinity  of  Charleston,  8.  C."— Nutt.  ?.  c 

-  *  . 
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b.  Blue  pkam. 

Ardea  tcUrdemannii,  Baird,  B.  N.  Am.  1858, 6G9  (Sooth  Florida) ;  ed.  I860,  pL — ;  0*1. 
Am.  B.  1859,  n.  488.— March,  Pr.  Phil*.  Acad.  xvi.  1864. 61  (Jimaie*>-am 
Key,  1872, 267 ;  Check  List,  1873, 87,  n.  450.— Wymah,  Forest  and  Stream,  8a* 
25, 1873,  105  ('» wardemamni").— Nrlb.  Bull.  Essex  Inst.  Dee.  1876, 151  (WsbsA 
Co.  111.  Sept  11-22, 1876).* 

Florida  Heron,  Baird,  /.  c — Couxs,  I.  c 

White-crowned  Heron,  March,  /.  e. 

IIab.— South  Florida  {Audubon,  Baird,  et  AucL);  Cuba  {Lembefi 
Gundlach,  Brewer);  Jamaica  (Jfarofc);  Southern  Illinois  and  Indian 
(Wabash  River  at  Mount  Oaraiel,  Illinois,  September  11-22, 1876;  JHs> 
way.  Nelson).    [Probably  the  whole  of  the  Austroriparian  district] 

a.  White  phase  (=  occidentalis.  And.). 

Adult — Entire  plumage  pure  white.  "Bill  yellow,  the  upper  mandi- 
ble dusky  green  at  the  base;  loral  space  yellowish-green ;  orbital  apt*) 
light  blue ;  iris  bright  yellow.  Tibia  and  hind  part  of  tarsus  yellow ; 
fore  part  of  tibia  [tarsus  f  J  olivaceous,  sides  of  latter  greenish  yellow; 
daws  light  brown"  (Audubon,  I.  c.).t 

Young. — Similar  in  color  to  the  adult,  but  destitute  of  any  plumes. 

b.  Blue  phase  (=  "  wiirdemanni",  Baird). 

Adult. — Entire  head,  including  occipital  crest,  pure  white;  the  fore- 
head streaked  with  black  (the  leathers  edged  with  black,  the  median 
stripe  being  white).    Abdomen  and  crissutn  pure  white,  the  former 
sparsely  streaked  with  black  (these  streaks  on  the  inner  edge  of  the 
feathers,  and  broader  anteriorly);   crissutn  immaculate.     Neck  deep 
violaceous-drab  (darker  and  more  violaceous  than  in  A.  herodias,  and 
eudiug  almost  abruptly  agaiust  the  white  of  the  bead);  the  throat  with 
a  narrow  series  of  black  and  rufous  dashes  on  a  white  ground ;  plumes 
of  the  lower  neck  white,  most  of  them  edged  with  black,  but  the  longer 
without  grayish  tinge.    Lateral  jugular  tufts  blue-black,  with  wide 
median  stripes  of  pure  white.    Upper  parts  exactly  as  in  A.  herodia^ 
except  that  the  lower  wing-coverts  have  conspicuous  median  streaks  of 
white,  while  the  edge  of  the  wing  from  the  carpus  back  is  white,  tinged 
with  rufous,  iustead  of  wholly  rufous.    Tibial  feathers  paler  rufoua 
than  iu  A.  herodias,  growing  almost  white  next  the  body  on  the  inner 
side. 

Naked  tibia)  yellow;  under  side  of  toes  yellow  ;  rest  of  legs  and  feet 
yellowish-olive. 

Wing  21.00;  tail  8.00;  culmen  G.45;  depth  of  bill  (through  middle  of 

*  Fide  R.  Ridgway,  i»  epUt. 

t  "Iris  yellow ;  orbits  yellowish-green ;  bill  yellow,  greenish  at  the  base;  legs  yellow, 
with  olivo  tinge  in  front;  claws  light  brown."  Length  45;  expanse  G8  or  more; 
flexure  nearly  20 ;  leg  nearly  9 ;  bill  5$  inobes  (March,  I.  a). 
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nostrils)  1.15;  naked  portion  of  tibia  5.50 ;  tarsus  8.00;  middle  toe  4.80. 
[Type,  No.  8690,  South  Florida.] 

Young. — Similar  to  young  of  A.  herodias,  bat  lesser  wing-coverts 
widely  tipped  with  bright  ferruginous,  producing  thereby  a  conspicuous 
spotting  of  this  color ;  all  the  lower  wing-coverts,  large  and  small,  with 
a  large,  terminal,  wedge-shaped  spot  of  white.  Forehead  and  crown 
dusky  slate-color;  most  of  the  feathers  with  whitish  shafts;  occipital 
pinnies  all  whitish  at  the  base,  only  the  ends  being  dusky. 

That  the  specimen  described  above  as  the  young  of  A.  "  tcilrdemanni" 
rally  belongs  to  that  species,  there  is  no  reasonable  cause  to  doubt. 
.Although  a  very  young  bird,  with  the  downy  filaments  still  adhering  to 
the  tips  of  all  the  feathers  of  the  crown,  and  with  the  remiges  only  half 
grown  out,  it  is  much  larger  than  any  specimens  of  A.  herodias  of  corre- 
sponding age  that  1  have  seen,  the  culmen  measuring  5.15,  the  tibia  5.00, 
the  tarsus  7.80,  and  the  middle  toe  4.60.  The  plumage  affords  even  more 
satisfactory  evidence:  In  the  young  of  A.  herodias,  the  dusky  of  the  crown 
includes  the  entire  upper  half  of  the  head,  the  occiput  being  wholly  black- 
ish and  the  cheeks  slaty ;  in  the  specimen  under  consideration  the  cheeks 
are  entirely  white,  like  the  throat,  and  the  occipital  feathers  white,  tipped 
with  dusky,  thus  restricting  the  continuous  dusky  to  the  forehead  and 
crown.  The  conspicuous  white  spots  on  the  wing-coverts  agree  with  the 
similar  but  smaller  markings  seen  in  the  adult  of  A.  icurdemanni,  but 

j     which  are  wanting  in  all  ages  and  stages  of  A.  lierodias. 

':       Observations. — The  above  synonymy  and  description  of  u  Ardea  occi- 

J*  totalis"  may  appear  to  some  unwarranted ;  but  that  the  step  has  been 
Uken  only  after  the  most  careful  investigation  and  mature  deliberation, 
will  we  think  become  evident  upou  perusal  of  the  following  explanatory 
remarks: — 

Remarkable  as  the  case  may  seem,  it  is  generally  conceded,  I  believe, 
that  the  white-plumaged  bird  known  as  Peale's  Egret  (Ardea  pealei 
Bon  a  p.)  and  the  bluish-  and  reddish-colored  bird  called  the  Reddish  Egret 
[Ardea  rufa  Bodd.)  are  one  and  the  same  species ;  and,  furthermore, 
that  these  widely  different  phases  of  plumage  of  the  same  bird  do  not 
depend  in  the  least  upon  age,  sex,  nor  season,  but  that  each  is  char- 
acteristic of  an  individual  through  life.  In  order  to  place  before  the 
reader  the  main  facts  of  the  case,  wo  transcribe  in  full  a  comprehensive 
review  of  the  subject,  by  Dr.  T.  M.  Brewer,  published  some  three  years 
since  in  the  American  Sportsman.* 

uIf  to  any  one  the  above  question  may  seem  absurd,  I  refer  all  such 
to  the  facts  giveu  below.  While  I  cannot,  from  my  own  experience, 
confirm  their  correctuess,  I  believe- implicitly  lu  the  indorsing  of  my  in- 
formant. They  seem  to  point  to  the  only  satisfactory  explanation  of 
one  of  the  most  remarkable  anomalies  in  one  of  our  North  American 
•pedes  on  record. 

•"Are  Peale's  Egret  Heron  and  the  Reddish  Egret  identical  species V9    <A\a»sxteWk 
Bporttman  (West  Meriden,  Conn.),  Feb.  6,  2075,  294. 
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"  Lu  a  state  of  domestication,  as  we  are  well  aware,  we  constantly 
notice  a  great  variety  in  the  colors  of  birds  of  the  same  kind.  In  tbe 
same  brood  of  chickens  we  see  black  and  white,  speckled  and  plain,  all 
evidently  the  progeny  of  the  same  stock.  Similar  variations  are  notice- 
able in  the  domestic  duck,  which  is  the  progeny,  by  long  descent,  from 
the  wild  mallard,  which  never  varies  when  in  its  undomesticated  life. 
Yet  no  rule  has  been  supposed  to  be  more  unvarying  thau  that  all  wild 
birds  present  certain  uniformities  of  size,  shape,  bill,  leg,  colors  and  tbe 
like,  by  which  science  establishes  orders,  genera  and  species.  Each 
particular  species  of  birds,  and  there  are  some  twelve  thousand  or  more, 
now  recoguized  iu  the  world,  has  been  supposed  to  preseut  the  same 
uniform  appearance  as  to  size,  shape  aud  marking.  There  are,  of  coarse, 
great  variations  caused  by  age,  sex  and  season.  The  same  ptarmigan 
is  red  in  summer  aud  pure  white  iu  winter.  The  same  species  of  heron 
is  white  iu  youth  and  bright  cerulean  blue  in  maturity;  the  same  water- 
rail  is  jet-black  iu  early  life  and  of  brighter  colors  iu  age;  the  same 
South  American  Formicariidce  are  black  if  they  are  males,  bat  of  the 
color  of  a  dead  leaf  if  they  are  of  the  gentler  sex.  The  male  Bob  o-link 
is  bright  black  and  white,  aud  is  strikiugly  beautiful  iu  July.  Iu  Aagast 
the  same  male  Bob-o-liuk  cannot  be  distinguished  from  his  homely  wife. 
These  are  striking  exceptions  to  general  rules,  but  they  are  also  as  uni- 
versal as  the  rules  themselves.  They  form  a  part  of  them,  and  in  time 
we  come  to  know  them,  and  cease  to  regard  them  as  at  all  remarkable. 

uIn  this  connection  I  take  no  uotice  of  the  anomalies  now  knowu  as 
albinisms  and  inelanisms,  whereby  we  hear  of  black  birds  that  are  white, 
aud  of  red  squirrels  that  are  black.  That  is  another  form  of  anomaly 
exceedingly  curious,  and  which  'no  feller  can  find  out,'  but  which  has 
no  connection  with  my  present  subject.  That  is  occasional — erratic  like 
a  comet.  My  case  is  like  a  fixed  star,  unvarying  iu  its  ever  varying 
eccentricity.  We  have  in  the  southern  portions  of  the  United  States 
a  species  of  lieron  knowu  to  our  authors  as  the  Reddish  Egret.  Tbe 
head  and  neck  are  of  a  chestnut  brown,  aud  its  body  is  of  a  grayish  blue. 
In  scientific  language  it  is  the  Demkgretta  rufa  or  ritfescenx.  Its  exist- 
ence has  been  knowu  in  the  scientific  world  since  1783.*  We  have  in 
precisely  the  same  localities  another  form,  identical  in  size,  that  is  of  a 
uniformly  pure  white  color.  This  bird  was  first  described  iu  1828  by 
Bonaparte,  as  the  IValc's  Egret  Heron,  and  was  for  a  while  regarded  as 
a  distinct  species. 

"  Mr.  Audubon,  iu  his  excursions  to  Florida,  was  led  to  the  conclusion 
that  these  two  forms  of  heron  were,  in  reality,  one  and  the  same  species, 
aud  that  the  white  Peale's  Egret  is  only  the  young  of  the  Reddish  Egret; 
and  accordingly  we  find  in  his  great  work,  and  again  iu  his  smaller 
edition,  these  two  forms  given  as  the  young  and  the  old  birds  of  one 
and  the  same  species.  This  conclusion  was  formed  on  a  hasty  basim 
and  was  not  confirmed  by  subsequent  observations.     Even  Mr.  Audu- 

*  By  a  typographical  terror,  printed  •*  1874 **  in  the  original. 
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bon,  in  his  edition  of  1843,  tells  ns  tbat  he  caught  some  of  the  young 
vhite  birds  and  took  them  to  Charleston ;  and  although  one  of  these 
birds  lived  to  be  three  years  old,  it  obstinately  refused  to  pnt  on,  what 
Audubon  tells  us  is,  its  mature  plumage,  as  it  ought  to  have  done  if  it 
was  ever  going  to  do  it.  It  is  singular  that  this  fact  uever  gave  to  Mr. 
Andubou  a  revelation  of  the  actual  and  only  explanation  of  the  facts  be 
witnessed  and  narrates — that  the  two  birds  live  together  us  members  of 
one  family. 

"In  1848  Dr.  William  Gambel  of  Philadelphia,  a  young  ornithologist  of 
exceeding  promise — the  beauty  of  whose  private  worth  was  not  surpassed 
by  the  bright  promises  of  a  scientific  future,  alas  too  soon  shut  one  by 
his  early  death — visited  Florida,  and  apparently  quite  upset  Mr.  Audu- 
bon's conclusions.    At  any  rate  he  fouud  somo  of  the  brown-necked 
herous  having  brown-necked  young  ones,  and  some  of  the  White  Egrets 
having  white  young  ones.    And  very  naturally  he  concluded  that  Au- 
dubon had  been  imposed  upon,  or  had  imposed  npou  others,  and  that 
the  two  forms  were  two  totally  distiuct  species  of  herou.    The  scientific 
world  accepted  his  conclusions,  and  from  that  time  forth  we  find  Peale's 
Egret  Heron  and  the  Rufous  Egret  Herou  taking  their  places  in  our 
systems  as  two  totally  distinct  and  separate  species.    But  alas  for  the 
uncertainty  of  science.    Dr.  Gambel  was,  after  all,  as  hasty  in  his  con- 
elusions  as  Mr.  Audubon,  and  quite  as  far  from  the  trne  solution  of  this 
problem ;  aud  the  regret  with  which  I  have  always  thought  of  his  early 
death,  is  deepened  by  the  wish  that  my  friend  could  have  lived  to  read 
and  to  see  the  solution  of  this  vexed  question. 

44  Mr.  N.  B.  Moore,  a  gentleman  of  culture  and  observation,  whose 
health  has  required  his  resideuce  iu  Florida  fqr  several  years  past,  and 
whose  knowledge  ot  Ornithology  has  made  him  a  competent  witness, 
has  had  his  attention  called  to  this  question,  and  his  explanation  reaches 
to  the  root  of  the  whole  problem.  II is  letters  addressed  to  my  friend, 
Prof.  Baird,  have  beeu  placed  in  my  hands,  and  from  them  I  gather 
these  conclusions :  First,  that  all  Mr.  Audubon's  facts  may  have  been 
correctly  stated,  and  yet  his  inferences  not  correctly  drawn;  second, 
that  Dr.  Gambel's  facts  may,  also,  all  have  been  truly  given,  and  his 
conclusions  equally  incorrect.  The  white  birds  are  not  exclusively  the 
yoang  of  the  brown  and  blue  birds;  and,  although,  in  some  instances, 
the  white  bird  may  have  white  young  aud  the  blue  bird  may  have  blue 
childreu,  they  are  not,  nevertheless,  two  species,  but  one.  Mr.  Moore 
shows  that,  in  some  instances,  he  has  known  a  pair  of  the  blue  ht  ron  to 
have  children  oue  white  aud  the  other  blue.  He  has  known  the  blue 
to  mate  with  the  white  aud  the  white  with  the  blue,  aud  some  to  have 
children  of  opposite  colors  from  their  own.  In  fact,  that  they  are  oue 
and  the  same  species  whether  the  color  be  blue  or  white.  The  color 
has  no  specific  significance.  It  denotes  neither  species,  sex  nor  age. 
[  Pareuts  do  not,  in  all  cases,  bequeath  their  own  color  to  their  children. 
Yet  there  are  no  mixtures.    They  are  either  entirely  the  one  or  the  other. 
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Mr.  Moore  who,  as  I  have  said,  is  a  man  of  great  observation,  brings 
another  interesting  evidence  of  the  unity  of  species  in  these  two  torn*. 
He  has  noticed  that  where  a  number  of  herons  are  feeding  in  the  mm 
waters  each  will  tolerate  the  near  presenoe  of  other  birds,  provided  thej 
are  all  of  different  species.  The  Great  White  Egret,  the  Great  Bits 
Heroii,  the  Little  Bine,  the  Snowy  and  others  will  all  peacefully  fad 
side  by  side,  but  let  another  bird  of  any  one  of  the  same  species  eowi 
and  immediately  its  own  near  relative,  will  at  once  attack  it  and  drift 
it  away  to  a  respectful  distance.  No  heron  will  permit,  when  feeding, 
the  near  presence  of  one  of  its  own  specie*.  Tried  by  this  test,  the  Bin 
and  Brown  Egrets  and  White  Egrets  belong  to  the  same  family,  for  m 
one  of  either  of  these  birds  will  suffer  the  near  presenoe,  when  it  is  feed- 
ing, of  either  of  these  two  forms,  whether  white  or  bine. 

"  This  then  appears  to  be  the  present  explanation  of  facts  that  hum 
appeared  so  inconsistent  and  contradictory.  We  need  not  presume  tfait 
Audubon  was  imposed  upou,  still  less  that  he  sought  to  impose  upon  is. 
We  can  accept  Dr.  Gambol's  facts  as  well  as  Mr.  Audubon's,  and  beliefs 
in  the  troth  of  both.  But  we  are  not  yet  enabled  to  say  what  signit- 
cance,  if  any,  these  different  colors  possess.  It  remains  a*  great  a  pus- 
zle  in  this  respect  as  ever. 

44  Yet  it  is  not  wholly  unexampled.  Our  common  Screech  Owl,  &  aim, 
appears  in  two  very  different  styles  of  plumage.  Borne  are  red  and  soma 
are  brown.  It  was  once  supposed  to  be  significant  of  age.  The  red 
plumage  was  regarded  as  the  young,  and  the  brown  as  the  oolor  of  the 
mature  bird.  Audubon  so  figures  them.  Our  good  friend,  Dr.  San 
Oabot,  in  his  younger  days  shot  an  old  bird  in  the  red  plumage,  feeding 
some  young  in  the  ashy  brown  dress,  and  he  naturally  couclnded  thst 
Audubou  had  put  the  horse  where  the  cart  ought  to  go.  But  others, 
who  had  different  experience,  would  not  accept  his  conclusions.  At 
length  it  was  discovered  that  in  one  sense  both  were  right,  and  in 
another  that  both  were  wrong.  Old  birds  are  both  red  and  brown,  and 
young  birds  are  both  brown  and  red,  and  both  are  of  the  same  species, 
the  color  having  no  significance  that  we  can  as  yet  determine.9 

Mr.  Moore's  observations,  as  slated  above,  afford  conclusive  evidence 
that  Ardea  rufa  and  A.  pealei  Bonap.  are  one  and  the  same  species. 
That  these  two  distinct  phases  reproseut  a  sort  of  dichromatism  analo- 
gous to  that  of  the  little  Screech  Owl,  but  differing  in  that  the  depart- 
ure from  the  normal  coloration  exhibits  itself  in  another  oolor  (port 
white  instead  of  rufous),  I  consider  unquestionable.  This  kind  of 
dichromatism  appears  to  be  nearly  if  not  quite  peculiar  to  the  Heron 
tribe  (I  can  recall  no  instance  among  other  birds),  and  is  characteristic 
of  several  species,  among  which,  besides  the  present  one,  are  DemicgrttU 
sacra  (Gmel.)  of  India,  Australia,  etc,  Florida  ccerulea  (Linn.),  and,  as 
I  think  is  quite  capable  of  demonstration,  Ardea  occidentals  And. 
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In  the  case  of  other  sorts  of  dichromatism  (that  is,  where  other  colors 
than  white  are  substituted  for  the  normal  dress),  it  is  well  known  that 
the  difference  between  the  extreme  phases  varies  greatly  in  degree 
imoiig  species  of  the  same  genus,  or  genera  of  the  same  family.    Thus, 
nmong  Owls  (in  which  family  the  condition  known  as  "erythrism"*  is 
most  developed),  Olauoidium  gnoma  varies  from  brownish-gray  to  deep 
sepia-  or  umber-brown,  the  pattern  remaining  distinct,  while  Q.  fer- 
rugineum,  with  a  very  similar  normal  dress,  has  its  rnfescent  extreme 
a  very  bright  brick-red  color,  with  the  markings  almost  if  not  quite  ob- 
literated ;  Sgrnium  alueo  of  Europe  has  also  its  grayish  (normal)  and 
rafesoeut  (erythristnal)  phases  about  equally  marked,  as  has  also  the 
American  Scops  asio;  bnt  none  of  the  American  species  of  Sgrnium  (of 
which  there  is  a  considerable  uumber)  tend  to  erythrism,  nor  does  the 
European  Scops  (S.  zorca).    The  same  is  also  the  case  with  the  American 
Falconine  genus  Micrastur  (one  of  the  very  few  Falconidce  in  which  this 
variation  presents  itself),  one  species  (M.  rufloollis)  having  the  two  ex- 
tremes almost  as  strikingly  different  as  in  the  Owls  above  named,  while 
in  another  (If.  ooneentricus)  there  is  not  the  slightest  tendency  to  ery- 
thrism,—other  species  being  variously  intermediate.     From  what  is 
known  of  Scops  asio  and  other  Owls,  it  is  also  evident  that  the  presence 
or  absence  of  erythrism  has  more  or  less  of  a  geographical  significance, 
this  species  being  never  rufous,  so  far  as  known,  in  any  part  of  the  West- 
ern Province  of  the  United  States,  while  this  bright  rufous  plumage  is  the 
role  in  the  Eastern  States,  particularly  to  the  south  ward. t    It  is  also  a 
fact  to  be  borne  in  mind  that  although  the  extreme  phases  characterize 
a  very  large  majority  of  the  individuals  of  a  species,  intermediate  speci- 
mens are  by  no  means  wauting;  they  are,  however,  the  rare  exception.^ 
It  may  be  further  stated  that,  as  the  condition  of  melanotic  dichromat- 
ism §  is  subject  to  precisely  the  same  rules  as  that  of  erythrism,  it  is 
unnecessary  to  further  extend  the  discussion  of  that  subject.    But,  as  a 
natter  exceedingly  pertinent  to  the  relationship  between  Ardea  occiden- 


*Conf.  August  von  Pelzeln  in  "  Novara-Expedition,  Zoologischer  Theil,  Bil.  I: 
Vogel",  pp.  14-25,  where  various  color- vari at i ops  are  discnssed  under  bead  of  "Uber 
Fsrbenabanderangen  bei  den  Falconiden  ". 

tin  the  Austro- riparian  region  (including,  besides  the  Gulf  States,  the  lower  Mitsis- 
sippi  Valley  to  8onthern  Illinois  and  Indiana),  the  proportion  of  red  to  gray  individuals 
of  this  species  is  at  least  as  90  to  100;  or,  in  other  words,  ninety  of  every  one  hundred 
specimens  represent  the  rufous  phase ;  taking  into  account  with  this  fact  the  apparent 
total  absence  of  this  plumage  among  the  Western  birds,  the  geographical  signification 
becomes  very  evident. 

t  Dr.  Brewer  has,  therefore,  erred  slightly  in  saying  that  "  There  are  no  mixtures. 
They  are  either  entirely  the  one  or  the  other." 

tin  birds,  the  conditions  which  I  propose  to  term  melanotic,  alb  notio,  and  ery- 
thrismal  dichromatism  are  of  rather  limited  application;  the  first  being  especially 
characteristic  of  the  Falconidce  and  Procellariida),  the  second  of  the  ArdHda;  and  the 
third  of  the  Strigida.  Borh  of  the  former  are  to  be  distinguished  from  those  accidental 
abnormalities,  true  melanism  and  albinism,  which  are  of  only  occasional  occurreuce, 
tod  connected  with  some  physiological  derangement. 
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talis  Aud.  and  A.  wiirdenianni  Baird,  and  as  probably  affording  addi- 
tional evidence  of  their  identity,  it  is  desirable,  after  having  disposed  U 
Dichromanassa  rufa,  to  call  Florida  ccerulea  into  the  case.  It  has,  up  to 
the  present  time,  been  supposed  that  iu  this  species  the  adult  was  invaria- 
bly blue,  while  the  young  was  as  constantly  white.  This,  however! 
is  not  the  case.  I  have  recently  examined  a  number  of  specimens  A 
this  species  in  the  white  plumage,  which  possessed,  in  fall  develop- 
ment, the  ornamental  plumes  of  the  adult.  This  proves  that  the  species 
is,  iu  a  measure,  dichromatic ;  but  iu  its  dichromatisin  it  differs  froa 
others  of  the  family  iu  these  remarkable  respects:  I  have  yet  to  see  a 
specimen  in  the  white  plumage,  whether  young  or  adult,  (and  I  have 
carefully  examined  dozens),  which  did  uot,  in  addition  to  the  bluish  tips 
to  the  outer  primaries,  show  more  or  less  of  a  tinge  of  this  color  oa 
other  parts  of  the  plumage,  particularly  on  the  top  of  the  head,  which 
usually,  if  not  always,  is  tinged  with  a  faint  pearl-blue  wash, — some- 
times exceedingly  faint  aud  delicate,  but  apparently  always  present  0* 
the  other  hand,  I  have  never  seen  a  specimen  in  the  blue  plumage  which  wn 
not  unmistakably  an  adult!  It  would  therefore  seem  that  while  this 
species  is  rarely  if  ever  blue  iu  its  first  plumage,  some  individuals  onto 
partially  assume  the  blue  livery,  while  others  reinaiu  white  through  life! 

Now,  as  to  Ardea  occidentals  and  the  so-called  A.  wurdemanni:—to 
his  description  of  the  latter,  Professor  Baird  called  attention  to  the 
extreme  similarity  of  these  two  presumed  species,  in  general  dimensions 
and  proportions,  particularly  of  the  bill,  although  at  the  same  time,  fol- 
lowing Bonaparte,  he  placed  them  iu  different  genera, — remarking  at 
the  same  time,  however,  that  they  did  not  seem  to  him  separable  by 
sufficient  characters.  Later  authors,  with  few  exceptions  (mostly  those 
who  have  observed  the  bird  in  nature),  have  referred  it  to  A.  herodua% 
either  as  simply  a  particular  plumage  of  that  species  or  as  an  abnormal 
variation.  Professor  Baird  has  himself  suggested  the  possibility  of  its 
being  a  hybrid  betweeu  A.  occidentalis  and  A.  herodias. 

The  bird  named  A.  icilrdemanni  appears  to  be  much  less  kuovn 
than  the  white  A.  occidentalism  hence  we  may  infer  that  the  white  plum- 
age is  the  rule,  and  the  colored  plumage  the  exception.  Audubon  found 
his  A.  occidentalis  in  immense  numbers  amongst  the  keys  aud  mangrove- 
lined  shores  of  South  Florida,  but  he  was  entirely  iguorant  of  the  exist- 
ence of  A.  iciirdemanni.  Even  subsequent  observers  in  Florida  have 
found  the  latter  to  be  exceedingly  rare,  if,  indeed,  they  discovered  it  at 
all.  As  long  ago  as  1864,  however,  it  was  well  known  as  a  Jamaican 
bird  to  Mr.  Thomas  II.  March,  who  thus  writes  of  it  in  his  "Notes on 
the  liirdsof  Jamaica",  published  in  the  Proceedings  of  the  Academy  of 
Natural  Sciences  (1SG4,  p.  (U):— 

"  275.  Ardea  icilrdemannii  ? — The  White-crowned  Ileron  is  in  the  upper 
plumage  very  like  the  preceding  [A.  herodias],  but  has  the  crown  and 
occipital  elongated  feathers  white;  the  under  parts  white,  streaked  with 
black;  the  breast  bluish  black,  with  bluish  gray  or  ashy  ou  the  sides. 
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ength  nearly  50  inches,  expanse  75  or  more,  flexure  21,  leg  8,  middle 
6  about  13  [!  *J,  thigh  9,  bill  6£,  grqeuish  browu  above,  yellowish  be- 
satb. 

"The  fishermen  and  guuners  on  the  coast  say  this  is  the  male  of  the 
•ecediog  species  [A.  lierodias]  in  summer  plumage,  but,  from  two  speci- 
eus  1  have  collected  I  thiuk  they  are  quite  distinct." 
As  a  Florida  bird  it  has  more  receutly  been  recorded  by  Mr.  J.  Francis 
k  Baron,  O.  E.,  who  announces,  iu  the  number  of  Rod  and  Oun  for  No- 
rn ber  11, 1876  (p.  83),  the  capture  of  a  specimen  of  this  bird  near  the 
ad  of  Indian  River,  Florida,  in  March,  1875.  His  account  is  as  fol- 
ws: — 

. .  .  "By  carefully  paddling  the  boat  around  the  points  I  surprised 
id  shot  a  few  Grebes  and  Galliuules  and  was  fortunate  enough  to  see, 
irough  the  grass,  at  oue  of  the  points,  a  large  heron  standing  in  the 
ater.  I  at  once  fired  aud  shot  it  and  upon  examination  soon  found 
lat  it  differed  from  any  previously  obtained.  It  was  a  beautiful  bird, 
f  a  bluish  ash-color  above,  with  reddish  ou  the  wings  and  legs.  The 
tead  was  pure  white  with  a  black  spot  in  the  centre  of  the  forehead, 
md  with  long  white  plumes  on  the  head  bending  gracefully  back.  The 
faroat  was  also  white  stre  iked  on  the  sides  with  black  and  red.  It 
neasured  sixty  inches  in  leugth,  and  proved  to  be  the  rare  Florida  or 
flftirdemann?s  Heron  (Ardeu  tciirdemanni\)  of  which  only  two  specimens, 
t  is  believed,  had  ever  been  taken  before.  The  capture  of  this  elegant 
)ird  well  repaid  all  the  hardships  of  the  previous  night." 
The  last  record  of  A.  u  wiirdemanni"  is,  I  believe,  that  by  Mr.  E.  W. 
selson,  iu  the  Bulletin  of  the  Essex  Institute  (Dec.  1876,  p.  151),  where  it 
a  given  as  an  in  habitant  of  the  Lower  Wabash  Valley,  in  Illinois  and  Indi- 
iDa,  on  the  streugth  of  a  communication  to  that  effect  from  myself.  I  ob- 
erved  the  bird  at  the  Grand  Rapids,  near  Mount  Carmel,  Illinois, at  inter- 
alsbetweeu  the  11th  and  22d  of  September,  1876;  but  whether  there  were 
everal  specimens,  or  whether  merely  the  same  individual  was  seen  sev- 
ral  times,  I  am  not  certain,  although  circumstances  favored  the  former 
uppositiou.  The  bird  was  observed,  generally  in  the  afternoon,  staud- 
)g  in  the  shallow  water  of  the  rapids  iu  the  middle  of  the  river  (here 
boat  1,200  feet  wide),  entirely  out  of  shotgun  range  from  either  shore. 
Iveu  from  this  distance  it  was  readily  distinguishable  from  the  Common 
>lue  Heron  (A.  herodias),  numbers  of  which  waded  about  in  other  parts 
f  the  river,  by  its  superior  size,  generally  lighter  plumage,  and  cou- 
picuously  white  head — there  being  no  black  whatever  visible.  The 
tily  chauce  to  approach  it  was  by  taking  advantage  of  the  remains  of 
n  old  dam,  which  reached  out  from  the  shore  nearly  to  where  the  bird 
fas  standing ;  this  was  accomplished  with  such  success  that  the  bird 
?as  approached  to  within  some  fifty  yards,  from  which  point  such  a  satis- 
actory  view  was  obtained  as  to  leave  no  doubt  whatever  that  it  was 

'An  evident  error. 

t  lo  the  original,  these  names  ure  spelled  "  Windeman's  Heron  (Ardea  xcindtm 
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the  true  wurdemanni,  the  writer  being  perfectly  familiar  with  the  char- 
acters of  the  species,  having  many  times  handled  the  type-sperino. 
Owing  to  the  excitement  of  the  moment,  and  perhaps  also  to  the  distance, 
a  shot  at  the  bird  as  it  flew  was  nneffectnal ;  and  the  attempt  of  a  friend, 01 
another  occasion,  to  kill  it  (or  another  individual)  under  the  same  circum- 
stances only  resulted  in  severely  wounding  it,  when  it  managed  to  reaek 
the  opposite  shore,  where  it  alighted  in  the  top  of  a  tall  dead  tree  upoi 
the  bank  of  the  river.  Daring  the  past  summer  (Jane,  1877),  the  writer 
visited  the  cypress-swamps  about  three  miles  from  the  scene  of  the 
above,  in  order  to  determine,  if  possible,  whether  A.  wiirdewianm  m 
to  be  found  iu  the  vicinity  of  a  large  colony  of  A.  kerodiae,  which  had 
been  frequented  for  years  by  these  birds.  The  result  was  unsatisfactory; 
for  although  one  which  was  believed  to  be  this  species  was  shot  at  on 
the  wing  and  fatally  wounded,  it  did  not  fall  until  so  far  from  as  that  It 
could  not  be  found,  although  it  was  heard  to  crash  through  the  braoohn 
and  strike  heavily  upon  the  ground. 

From  the  above  it  may  be  reasonably  inferred  that  while  the  bird 
known  as  Wiedemann's  Heron  exists  iu  very  few  collections,  it  k  of 
more  frequent  occurrence  aud  wider  distribution  than  has  generally 
beeu  supposed.  It  is  also  equally  probable  that  it  is  nothing  more  nor 
less  than  the  normal  or  colored  phase  of  plumage  of  Ardea  occidental* 
Aud.  From  what  is  known  of  the  other  species  in  which  diohromatism 
is  apparent,  it  becomes  evident  that  this  condition  is  developed  in  a 
peculiar  way  in  almost  every  species.  Thus,  in  Demiegretta  sacra  and 
Dichromanaesa  rufa,  individuals  are  white  or  colored,  as  the  case  may 
be,  from  the  nest  up,  while  examples  at  all  intermediate  are  excessively 
rare.  In  Florida  ccerulea,  on  the  other  hand,  specimens  to  some  degree 
intermediate  are  very  numerous ;  it  is  also  a  peculiarity  of  this  species 
that  it  seems  never  to  be  blue  in  its  first  plumage,  many  individuals 
which  are  white  in  youth  changing  to  blue  later  in  life,  while  others  re- 
tain through  life  the  colors  they  first  assumed !  Who,  then,  in  view  of 
these  facts  can  offer  reasonable  objection  to  the  theory  that  Ardea  ocd- 
dentalis  is  likewise  represented  by  two  distinct  phases  of  plumage,  of 
which  the  white  is  by  far  the  more  common,  the  normal  or  colored 
phase  ("  ururdemanni v)  being  very  rare— perhaps  becoming  extinct  1  I 
am  not  aware  that  Herodias  egretta  is  ever  any  color  but  pure  white  all 
over ;  nor  have  I  ever  seeu  a  white  specimeu  of  Ardea  herodiae  ;  yet  of 
this  latter  species  I  have  seen  an  example  whose  plumage  was  charac- 
terized by  the  admixture  of  white  feathers.  This  circumstance  may 
have  no  more  important  significance  than  a  mere  individual  tendency 
to  albinism  ;  but  I  am  inclined  to  look  upon  it  rather  as  denoting  either 
the  dawn  or  close  of  an  era  of  dichromatistn — upon  which  the  species 
may  be  just  now  entering,  or  may  have  recently  left. 
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nlonrcd  Huron  from  A'ortk  America,  EDWARDS,  I.  o. 

afrttikud*omi$,  Brisb.  Orn.  v.  1760,  407,  u.  7  (=  jm>.). 

a  rirginiana  crutata,  Brisb.  I.  c.  416,  a.  10. 

'Am  de  la  Baye  dc  Hudson,  Bmss.  I.  «.— Vieill.  N.  D.  sir,  1817,  408. 

■  hcrodia;  Linn.  8.  N.  od.  10,  1758,  143,  a.  11  (baaed  on  Edwards,  I.  0.) ;  ed.  13,  I. 
1766, 237,  d.  15.— Scop.  Bonier  k.  oil.  QUntb.  17*0,  98,  a.  118.— Gmel.  S.  N.  I.  ii. 
1788,  630,  n.  15  (n  Brit*.  I  o.).— Lath.  Ind.  Orn.  ii.  1790.  693,  n.  56  (Arctic 
Zoology,  ii.  234  ;  Gen.  Syuop.  v.  Hj).~Bahtham,  Travel-,  1791,  293.— Tubt.  B. 
N.  i.  1800, 378  (Virginia).— Wils.  Am.  Orn.  viii.  1814,  28,  pi.  lxv.  f.  5.— Vikill. 
!f.  D.  xlr.  1817,  408.— Tnot,  Man.  ii.  1B;J0,  566.-  Bonap.  Journ.  Phila.  Acad, 
v.  1825,  59  (critical);  Obs.  Wile.  1825,  n.  188;  Ann.  N.  Y.  Lye.  ii.  18-2(1,  304  ; 
Synop.  1828,  304;  Comp.  List,  1838,  47;  Conap.  ii.  1855,  112.— Sw.  &■  Rick.  F. 
B.  A.  ii.  1831, 373  (rare  in  far  conn  tries.)— Less.  Trailo",  1.  1831,  576  (adult).-  - 
Nott.  Han.  Water  Birds,  1834,  42.— Aud.  Orn.  Biog.  ii.  1835,  87  ;  v.  1839,  590. 
pi.  21 1;  Synop.  1839, 265;  Birds  Am.  vi.  1843, 122,  pi.  eecl-ii  (adult).— D'Ohb. 
Oia.  Cnbo,  1639,  199.— Peab.  Rep.  Orn.  Man-.  1839,  362.— OIKaUD,  Birds  L.  I. 
1844, 276.— Daritin,  Vuy.  Beagle,  ili.  Birds,  1838-41,  128  {GalapaROs).— Cash. 
P.  A.  N.  &  iii.  1846,  137  (babits) ;  U.  1860,  196  (Rio  Atrato,  New  Granada).— 
Denney,  P.  Z.  8.  1847,  39.— Gosse,  Birds,  Jam.  1847,  346.— -J*ri>.  Contr.  Om. 
1848,85  (Bermuda-;  winter  resid.;  sometimes  whole  year). — Woodh.  6itj<reaveB'.i 
Exp.  1853, 97  (Ark.;  Texas;  New  Mex.).— THOUFS.Nat.  Hist.  Vermont,  1853, 103, 
tig. — Wailks,  R«p.  Mississippi,  1854,  321.— Haktu  J.  f.  0.  IBM,  170  (Gala- 
pagos).—Henry,  P.  A.  N.  S.  Tii.  1855.  316  (New  Mexico);  ii.  1655, 108  (Hew 
Mexico).— Krnnicott,  Trans.  Ills.  Agr.  Soc.  i.  1855,  587  (Illinois).— Prattm, 
is. 607  (New  Mexico).— Putkaii,  Pr.  Essex  Inst.  i.  185G,  218  (Mass.;  l»ajMM| 
mer).— Oonou  J.  f.  O.  iv.  1856,  340  (Cuba;  breeds).— Nkwb.  Pir*"^^^™ 
Rep.  vi.  1857, 97  (Calif. ;  common).— TH1EMKM.  J.  f.  0. 1857,  Vfo5  (.Co 
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offjr).— Baird,  B.  N.  Am.  1859,  6GS  (entire  U.  8.;  West  Indies.);  Cat  N.  As. 
B.  1^:9,  n.  4*7.— A.  &  E.  Newton,  Ibis  ■•  1^9.  263  (St.  Croix,  W.  L;  tee* 
iiig?).— Scl.  &  Salv.  ib.  220  (Guatemala);  P.  Z.  S.  1850,  826  (Guatemala); 
1870,  323  (Galupugos);  1873,  511  (Venezuela);  Nom.  Neotr.  1873, 125(Mexk»; 
Venezuela;  Antilles).— Bryant,  Pr.  Boat.  Soc.  vii.  1839,  120  (Bahasat).- 
Max.  J.  f.  O.  18T)9y  86  (deacr.  etc.).— Martens,  ib.  219  (Bermudas).— Will* 
Smithsonian  Rep.  fur  1858  (1859),  2*4  (Nova  Scotia).— Hrermann,  Pscififl 
R.  R.  Rep.  x.  1859,  pi.  vi.  6:)  (California).— Coop.  &  SUCXL.  Pacific  S.  S. 
Rep.  xii.  ii.  I860,  22S(PugetSonnd).— Wheaton,  Ohio  AtfricRep.  1860,  n.  MB; 
ib.  187-1, —  (Ohio;  summer;  very  common). — Brewer,  Pr.  Boat.  Soc.  vii.  MB, 
308  (Cuba) ;  Pr.  Boston  Soc.  1875,  446.— Scl.  P.  Z.  8.  Iri61,  81  (Jamaica).- 
Albrecht,  J.  f.  O.  1861, 15T)  (Bahamas).— Gcxdl.  ib.  334;  1664,  82  (CabaV- 
Bakxakd,  Smithsonian  Rep.  for  I860  (18*51),  433  (Cheater  Co.  Penu.).— Tatum, 
Ibis,  iv.  1862,  129  (Florida).— Ha  yden,  Rep.  1862, 173.— Boardm.  Pr.  Bonn 
Soc.  ix.  18:52, 128 (Maine;  common;  breeds). — Verrill,  ib,  138  ( Antieoati) ;  Ft 
Essex  Inst.  iii.  1862,  152  (Oxford  Co.  Maine;  breeds).— COUES  A  Pkextik, 
Smithsonian  Rep.  for  1861(1862),  4l5(Dist.  Col.;  in  summer).— Lawr.  Am. 
Lye.  N.  Y.  viii.  1863,  12(Is?b.  Panama);  ib.  viii.  1864, 99  (Sombrero,  W.  I.): 
viii.  1866,  292  (vie.  of  New  York  City);  ix.  1869,  142  (Costa  Riea);  i*.  2tf 
(Merida,  Yucatan);  Pr.  Boston  Soc.  1671,  —  (Trea  Marias,  W.  Mexico;  rare); 
Mem.  Bost.  Soc.  ii,  1874,310  (Mazatlan;  Trea  Mariaa:  resident);  Boll.  Nat. 
Mus.  n.  4,  1876,  48  (Tehuantepcc  City).— Blaktston,  Ibis,  v.  1863,  129  (8» 
katchewan). — Ai.lex,  Pr.  Essex  Inst.  iii.  1864,  76  (Maasachnsetts;  breed*); 
Mem.  Bost.  Soc.  i.  1805,  501  (Iowa);  ib.  1874,  67 ;  Ball.  M.  C.  Z.  ii.  1871,  358 
(Florida);  iii.  1872,  182  (Kansas;  Utah).— March,  Pr.  A.  N.  &  Phila,  xvl 
1864.  63  (Jamaica;  abundant).— Salvin,  Ibis,  1865,  193  (Guatemala);  Traoe. 
Zool.  Soc.  ix.  1875,  497  (Galapagos).— Ho Y,  Smithsonian  Rep.  for  1864  (1965). 
438  (Missouri).— Coues,  Pr.  A.  N.  8.  Phila.  1866,  a")  (Ft.  Whipple,  Arizona); 
Il»is,  1866.  263  (Colorado  River);  ib.  269  (Southern  Calif.);  Pr.  Essex  Inst 
1868,  289;  Pr.  A.  N.  8.  Phila.  1871,  33  (Fort  Macon,  N.  C);  Key,  1872,867: 
Check  List,  1*73,  87,  n.  449;  B.N.  W.  1874,  r,17.— Caban.  J.  f.  O.  iv.1836.M9 
(Cuba).— Dresskk,  Ibis,  lSiHS,  31  (S.  Texas).— McIlwk.  Pr.  Essex  Inst.  r. 
186^1,  91.— Butcher,  Pr.  A.  N.  S.  Phila.  1868,  150  (Laredo,  Texas).— Brows, 
Ibis,  iv.  18J8,  424  (Vancouver  I.).—  Sundew  Ocfv.  Vet.-Ak.  Forh.  1869,  599 
(St.  Bartholomew,  W.  I.). — Cooper,  Am.  Nat.  iii.  1839,  82. — Stearxes,  •*. 
401.— Turnii.  B.  E.  Pcnn.  1869,37;  Phila.  ed.  28.— Frantzius,  J.  f.  O.  1889, 
376  (Costa  Rica).— Dam.  &  Bann.  Tr.  Chicago  Acad.  i.  1869,  289  (Sitka; 
rare).— Mayn.  Nat.  Guide,  1870,  143  (Mass.);  Pr.  Boston  Soc.  1871,  — (New 
Hampshire);  xiv,  1872,  383.— Gray,  Haudlist,  iii.  1871,  27,  n.  10104  (United 
States;  West  Indies)—  Trippk,  Pr.  Boston  Soc.  xv,  1872,  240  (Iowa).— AlKKX. 
ib.  209.— Grayson,  ib.  285  (Tres  Marias).— RiiKiW.  Am.  Nat.  vi.  1872,  731; 
Bull.  Essex  Inst.  Jan.  1875,  39  (Nevada);  Field  and  Forest,  June,  1877,211 
(Colorado) ;  Orn.  40th  Par.  187-,  327,  330,  341,  369,  390,  616  (Sacramento,  Cal.; 
Truckee  Valley,  Nevada :  breeding  on  4t  The  Pyramid w,  Pyramid  Lake).— 
Snow,  Birds  Kansas,  1873,  9.— Trippe,  Pr.  Bost.  Soc.  xvi,  1873,  240.— ScotTi 
ib.  227.— Merriam,  U.  S.  Geol.  Survey  Terr.  1873,  715;  Am.  Nat.  1874,89.- 
Hexhhaw,  Ann.  Lye.  N.  Y.  xi.  June,  1874, —  (Utah;  resident);  Orn.  Wheeler* 
Survey,  1875,  464  (Lowell,  Ariz.);  ib.  1876,  273  (coast  Southern  Cal.;  abnD- 
daut).— Nelson,  Bull.  Essex  lust,  viii,  Dee,.  1876,  131,  153  (N.  E.  Ilia.  Apr.  to 
Dec.).— Bouc.  Cat.  Av.  1876,  49,  n.  1373  (N.  Am.;  W.  I.).— Langdon,  Cat 
Birds  Cine.  1877,  15. 

Ardeola  herodian,  Aliiueciit,  J.  f.  0. 1862,  £06  (Jamaica).— Hurdis,  Contr.  Orn.  1850,  ll 
(Bermudas;  resid.;  breeds). 

Ardea  huikouias,  Linn.  S.  N.  i.  17(H),  238,  n.  18  (based  on  Ardea  freli-hudioni*,  Briss.  J- 
c.).— Gmel,  S.  N.  1.  ii.  1788,  632,  n.  18.— Latu.  Ind.  Oni.  ii.  1790,  693,  n.  57.-" 
Tuur.  S.  N.  i.  1806,  379  (Rtd-ithouldercd  Heron  ;  North  America). 
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kouldered  Heron,  Lath.  Synop.  iii.  1785,  86  (quotes  Ardea  hudeonias,  Lino.  2.  o.j  Le 
Hiron  de  la  Baue  de  Hudson,  Briss,  I.  o.  et  Buff.  I.  c. — Ash-coloured  Heron,  from 
America,  Edw.  J.  c.).— Penn.  Arct.  Zool.  ii.  1785, 444,  n.  342. 

7reat  Bluish  Grey  Crested  Heron,  Bartram,  Travels,  1791,  293. 

I  Heron,  Nutt.  Man  Water  Birds,  1834,  43. 

Treat  Blue  Heron,  Aud.  7.  c  et  auct. 

d  Heron  dfAmerique,  D'Okb.  /.  c. 

t  cendri,  Lesson,  I.  c. 

i  Hdron  bit*,  Le  Moine,  Ois.  Can  ad.  1661,  330/ 

ab. — United  States  and  Middle  America;  abundant  from  coast  to 
t.  West  Indies.  South  to  the  Galapagos  (Darwin,  Hartl.,  Scl.  & 
.,  Sal  v.);  Panama  (Later.);  Rio  Atrato,  New  Granada  (Cassin);  Ven- 
la  [Scl.  &  Salv.).  North  to  Nova  Scotia  (Willis)}  Hudson's  Bay 
98on);  Saskatchewan  (Blabiston) ;  "Fur  Countries",  very  rare  (Sw. 
ich.);  Sitka,  rare  (Dull  &  Bannist.)-,  and  Vancouver  Island  (Brown). 
a  Rica  (von  Frantzius,  Lawr.).  Other  localities  quoted  are,  Guate- 
i  (Salv.)-,  Merida,  Yucatan,  and  Isthmus  of  Tehuantepec  (Lawr.); 
Marias  Islands  (Qraysori);  Bahamas  (Bryant,  Albrecht))  Bermudas 
'-tens) ;  Cuba,  breeds  (Oundl.,  Caban.,  Thienem.);.  Jamaica,  abundant 
se,  March) ;  Saint  Croix  (Newton,  Scl.  &  Salv.) ;  Saint  Bartholomew 
devall) ;  Sombrero  (Lawrence). 

dult. — Length, about 42.00-50.00;  extent, 72.00;  weight, 5 to  8  pounds, 
"head  and  central  feathers  of  the  crown  pure  white ;  sides  of  crown 
whole  of  the  occiput,  including  the  long  plumes,  blue-black.  Chin, 
at,  and  malar  region  pure  white.  Neck  lavender- gray,  fadiug  gradu- 
above  into  the  white  of  cheeks  and  throat.  Foreueck  with  a  narrow 
ial  series  of  black  and  ferruginous  dashes  mixed  with  white ;  lower 
[-plumes  pale  lavender-gray.  Lateral  jugular  tufts  uniform  blue- 
k;  breast  and  abdomen  black,  this  almost  uniform  laterally,  but  the 
die  feathers  with  broad  medial  stripes  of  white.  Crissum  white,  the 
hers  sometimes  edged  with  rufous.  Tibial  feathers  deep  cbestuut- 
ns,   not  growing  conspicuously   paler  toward  the  body.      Upper 

be  following  citations  bave  been  referred  to  this  species,  bat  I  think  they  hud 

be  assigned  to  the  "  undeterminable"  category  : — 

i  cristata  maxima  americana,  Catesby,  Carolina,  i.  1754,  App.  pi.  10. — Selium. 
Samml.  1749-76,  tab.  cviii.  (Virginia).. 

•M  Crested  Heron,  Catesby,  I.  c. 

and  Heron  hupi,  Catesby,  7.  c. 

[This  is  either  an  entirely  mythical  species,  or  else  the  figure  and  descrip- 
tion are  drawn  from  recollection.  The  figure  quoted  above  is  absolutely  unlike 
any  known  American  bird,  Heron  or  Crane,  while  the  description,  which  says, 
"  Length  more  than  five  feet;  bill  full  eight  inches  long",  cannot  be  made  to 
apply  to  Ardea  herodias.  Although  LinnsBus  quotes  Catesby  among  his  cita- 
tions under  A.  herodias,  bis  description,  which  is  based  on  Edwards's  Ardea 
fusca  canadensis,  is  perfectly  applicable  to  the  adult  of  A.  herodias.  Various 
names  have  been  based  on  Catesby's  figure  and  description ;  bnt  though  it  is 
obviously  unnecessary  to  repeat  them  here,  since  I  have  them  at  hand  they 
may  as  well  be  submitted  : — ] 

t  Heron,  Lath.  Synop.  iii.  1785,  *5.— Pknxant,  Arct.  Zool.  ii.  1785,  443,  n.  311. 

firon  huppdde  Virginie,  Vieill.  Nouv.  Diet.  xiv.  1817,  415. 

id  Hiron  dPAme'rigue,  Vikill.  1.  e. 
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parts  fine  slate-bine,  the  dorsal  and  scapular  plumes  paler,  more  pet* 
gray — the  lightness  of  the  tint  proportionate  to  the  length  of  the  plume; 
remiges  black,  the  inner  secondaries  growing  gradually  more  slaty,  m 
that  the  innermost  are  scarcely  darker  than  the  tertials.  Tail  deep 
slate-bine,  a  shade  darker  than  the  tertials.  Entire  border  of  the  wing, 
from  the  armpit  to  the  metacarpophalangeal  joint,  rich  purplish-niftae, 
scarcely  mixed  anywhere  with  white,  and  mnch  the  widest  at  the  bend. 

Wing,  17.90-20.00;  tail,  7.30-8.00;  culmen,  <L30-6.25;  depth  of  biD, 
through  middle  of  nostril,  0.85-1.10;  naked  portion  of  tibia,  3.50-5.70; 
tarsus,  G.00-3.25 ;  middle  toe,  3.50-4.70.  [Extremes  of  17  adnlt  speci- 
mens.] Bill  olive  above,  the  cnlmen  blackish;  lower  mandible  wax- 
yellow,  brighter  terminally  (sometimes  wholly  yellow) ;  iris  bright  yel- 
low ;  bare  loral  space  cobalt-bine  in  spring,  olive-greenish  or  yellowish 
after  breeding  season.    Legs  and  feet  dusky-black  throughout. 

Young. — Above  slate-gray  (less  blnish  than  in  the  adnlt),  destitute  of 
any  penicillate  plumes;  anterior  lesser  wing-coverts  bordered  terminally 
with  light  rufous;  border  of  the  wing  (broadly)  white,  more  or  lees 
tinged  with  rufous,  especially  at  and  near  the  bend,  where  this  color  pre- 
vails. Entire  pileum,  including  all  the  occipital  feathers,  blackish-slate, 
with  a  narrow  median  crest  of  more  elongated  darker-colored  feathers, 
with  pale  fulvous  shaft-streaks.  Cheeks  dark  grayish;  malar  region, 
chiu,  aud  throat  only,  pure  white.  Keck  dnll  gray,  sometimes  tinged 
with  rufous,  some  of  the  feathers  with  indistinctly  lighter  shaft-streaks; 
foreneck  with  a  narrow  longitudinal  series  of  black,  rufous,  and  whitish 
dashes,  much  as  iu  the  adult.  Breast  and  abdomen  broadly  striped 
with  dark  cinereous  and  white,  in  nearly  equal  amount  (sometimes  saf- 
fused  with  rufous).  Tibiae  very  pale  rufous,  sometimes  almost  white; 
cri8siun  white.  Upper  mandible  black,  paler,  or  horn-color,  along  the 
toniium;  lower,  pale  pea-green,  deepening  into  clear  born-yellow  on 
terminal  half;  eyelids  and  horizontal  space  on  lore  light  apple-green; 
iris  gamboge-yellow ;  tibiae  and  soles  of  toes,  apple-green ;  rest  of  legs 
and  feet  black.* 

Geographical  and  individual  variations. — So  far  as  is  indicated  by  the 
rather  scan  t  material  before  me  (17  adult  specimeus),  there  is  little,  if  any, 
variation  in  propitious  or  colors  which  can  be  considered  strictly  geo- 
graphical. Especially  is  this  so  with  regard  to  dimensions  and  relative 
measurements  of  different  parts  in  an  individual, — a  fact  which  is  clearly 
shown  by  the  annexed  table  of  carefully-made  measurements.  The 
typical  style,  indeed,  prevails  with  such  uuiformity  that  of  the  seventeen 
specimens  now  before  me,  only  four  differ  in  any  noteworthy  respect 
from  the  average  style.  These  u  aberrant"  examples  are  the  follow- 
ing :— 

No.  08300,  from  Florida,  is  decidedly  the  largest  in  the  whole  series, 
its  general  size  almost  equalling  that  of  A.  occidentalis.  The  bill  also 
approaches  quite  nearly  to  that  of  the  latter  species,  both  in  sise  and 

*  Notets  taken  from  freah  specimeu  [No.  J 050,  Coll.  R.  R.,  9  juv.,  Mount  Carmel, 
Illinois  Sept.  2ti,  1(570.    Length,  42.00 ;  expanse,  08.50]. 
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rm.  In  colors,  however,  it  is  true  herodias,  so  far  as  essential  characters 
b  concerned,  the  head-pattern  being  exactly  as  in  typical  specimens 

that  species ;  the  abdomen  with  black  largely  prevailing,  etc.  The 
ly  obvious  difference  from  ordinary  specimens  of  the  species  consists 
the  peculiar  plumage  of  the  neck,  which  at  first  sight  appears  to  be 
lite  throughout.  A  close  examination,  however,  reveals  the  fact  that 
a  feathers  are  very  much  worn  or  abraded,  and  that  wherever  they 
3  least  so  a  lavender-gray  tinge  is  distinctly  visible !  Now,  if  we  ex- 
line  closely  the  neck-plumage  of  typical  A.  herodias,  we  find  that  it  is 
ly  the  surface  which  has  this  lavender-gray  color,  the  concealed  portion 
the  feathers  being  whitish;  so  that  the  white  appearance  of  the  neck 
this  specimen  is  thus  readily  accounted  for.  As  probably  indicating 
tendency  to  albinism,  it  may  be  remarked  that  there  are  in  this  spe- 
nen  many  pure  white  feathers  mixed  through  the  rump  and  upper  tail- 
verts. 

The  most  important  specimen  of  all,  since  its  peculiarities  are  real, 
id  not  merely  apparent,  is  No.  8065,  from  Mexico,  also  an  adult.  This 
cample  represents  the  opposite  extreme  in  size  from  that  just  noticed, 
eing  much  the  smallest  in  the  whole  series.  As  to  plumage,  it  is 
f  pical  A.  herodias.  The  shades  of  color  are  very  deep  and  dark  through- 
fat,  however,  though  not  more  so  than  4524,  from  Cape  Flattery, 
N.  T.,  which  almost  exactly  resembles  it  in  this  respect.  The  neck  of 
iiis  specimen  is  of  precisely  the  same  shade  as  that  of  A.  occidentals 
["mirdemanni").  The  chief  peculiarity  of  this  specimen  is  that  the  bill 
is  throughout  of  a  clear  bright  yellow,  whereas  in  true  herodias  only 
part  of  the  lower  mandible  is  of  this  color,  the  upper  being  mainly 
dusky.  Should  this  latter  character,  taken  together  with  the  very  small 
size,  prove  constant  in  Mexican  adult  specimens,  they  may  rank  as 
%  geographical  race,  for  which  the  term  uArdea  lessoni"  Bonap.  would 
probably  have  to  be  employed. 

The  Gape  Flattery  specimen  alluded  to  above  agrees  exactly  with  the. 
Mexican  specimen  as  to  colors,  but  its  propoitions  are  very  peculiar 
Thus,  while  the  wing  is  above  the  average  length  and  the  tail  np  to  the 
oaximum,  the  bill  is  considerably  below  the  average,  being  smallest  of  all 
except  that  of  the  Mexican  specimen ;  the  tibia  and  tarsus  represent 
be  minimum  length,  while  the  middle  toe  is  shorter  than  that  of  any 
>ther  in  the  entire  series! 

The  only  other  specimen  in  the  collection  worth  mentioning  in  this 
connection  is  No.  33134,  Cape  Saint  Lucas.  This  specimen,  also  an 
idult,  is  remarkable  simply  on  account  of  its  very  light  colors.  There 
9  an  nnusuai  predominance  of  white  on  the  breast  and  jngnlum,  and 
the  colors  generally  (excepting,  of  course,  the  black)  are  two  or  three 
shades  lighter  than  in  the  average.  Its  measurements,  as  may  be  seen 
by  the  table,  come  near  the  maximum.  In  these  peculiarities,  however, 
*esee  ouly  the  result  of  an  extremely  dry  and  hot  climate,  the  bleach- 
ing effect  of  which  is  plainly  visible  iu  all  the  birds  of  brown  or  grayi  u 
Bull.  iv.  No.  1—16 
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plumage*  in  that  region  of  continued  drought*,  which  embrace*,  beside 
the  peninsula  of  Lower  California,  the  whole  of  the  desert  region  o 
the  Southwestern  United  States  and  Western  Mexico. 

Youuger  specimens  (probably  in  the  second  year), of  which  No.  12670 i 
a  fair  example,  have  the  forehead  dusky -slate,  there  being  only  a  fei 
white  feathers  in  the  crown ;  the  cheeks  strongly  tinged  with  buffi,  Tb 
specimen  alluded  to  is  equally  dark  with  that  from  Cape  Flattery,  W 
T.,  and  that  from  Mexico. 

Seasonal  variations. — Although  the  plumage  of  this  species  is  esia 
tially  the  same  throughout  the  year,  there  are  certain  differences  depot 
ing  on  the  season  which  are  worthy  of  note.  In  the  spring,  or  at  ft 
commencement  of  the  breeding  season,  the  bill,  except  on  the  culmei 
is  almost  entirely  yellow  (generally  a  wax-yellow,  brighter  on  the  lotra 
mandible) ;  and  the  bare  orbital  space  cobalt-blue,  while  from  the  ooripfl 
grow  two  long,  slender,  pendant,  black  plumes.  After  the  young  av 
hatched,  these  plumes  are  dropped,  the  bare  skin  around  the  eye  ha 
changed  to  a  yellowish-green  hue,  and  the  upper  mandible  beeon 
almost  wholly  dusky  blackish-olive,  with  only  the  tomia  and  lows 
mandible  yellowish.  Of  some  twenty  specimens  killed  June  11, 1S77 
at  the  Little  Cypress  Swamp,  of  Knox  Co.,  Indiana,  none  had  the  whiti 
occipital  plumes,  while  the  bill  and  orbits  were  colored  as  last  state* 
above.  These  birds  were  all  shot  at  their  breeding  grounds,  when 
were  about  one  hundred  and  fifty  occupied  nests,  mostly  containing 
full-grown  young.t  Dissection  of  numerous  specimens  proved  that  n< 
appreciable  difference  exists  between  the  sexes,  except  in  the  6mallei 
average  size  of  the  females.  A  male  killed  at  Washington,  D.  C,  Apri 
9, 1875,  and  consequently  iu  perfect  plumage,  had  the  bill  and  soft  parti 
colored  as  follows : — Bill  dull  wax-yellow,  brighter  on  the  lower  mandi 
ble;  bare  orbital  space  cobalt-blue;  iris  bright  chrome-yellow;  legi 
black,  the  tibia)  incliniug  to  brownish  ;  soles  of  toes  dull  grayish  napto 
yellow.  A  female  obtained  iu  spring  at  Mount  Carmel,  III.,  was  simi 
larly  colored. 

Nine  of  the  specimens  alluded  to  above  averaged  about  seven  pound* 
in  weight,  the  maximum  being  a  little  less  thai)  eight-,  and  the  mini 
mum  over  six.  Although  busily  engaged  in  feeding  their  very  vora- 
cious young,  they  were  in  good  condition. 

*  In  birds  of  black,  red,  or  other  brilliant  colors,  these  tints  are  intensified,  rathei 
than  diluted,  in  sneb  climates! 

t These  nests  were  all  on  very  large  and  tall  ''Sycamore"  trees {PUiamue iwAdenteMM), 
mostly  at  a  height  of  abont  90  to  100  feet  from  the  ground,  many  of  them  higher;  none 
were  accessible.  The  Herons  had  apparently  chosen  these  trees  in  preference  to  tbe 
equally  tall  cypresses,  oaks,  gums,  etc.,  on  account  of  the  protective  color  of  tb« 
branches,  whose  pale  drab  or  silver-gray  aspect  corresponded  so  perfectly  in  color  will 
the  prevailing  hue  of  the  birds  that  it  was  quite  impossible  to  distinguish  them  frotf 
crooked  upright  branches  when  they  sat  perfectly  quiet,  as  was  usually  the  ease,  h 
fact,  all  those  shot  were  killed  either  on  the  wing  or  just  after  alighting. 
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Ardea  cinere  a. 
TAe  Common  Heron  of  Europe. 

wt  Heron,  Willugh.  Oth.  1078, 277,  pi.  xlix.— Eat,  Sjnop.  A  v.  1710,  A.  1. --Al- 
ms, Nat  Hist  Birds,  i.  1738,  pL  lxvii.— Lath.  Synop.  iii.  1785,  83 ;  Bappl.  ii. 
303,  d.  14.— Pknnant,  Arct  Zoal.  il.  1785,  444,  n.  343  (part:  includes  A.  here- 
(Ji<M);  Brit.  Zool.  ii.  1812,  10,  n.  173,  pi.  iii.— Montaq.  Om.  Diet  1812,  — .— 

B*lby,  Brit.  Orn.  11.1833,  11.— Takhbu,  Brit  Blrda,  ed.  2, ,608,  fig.;  ed. 

3,  ii. ,  537,  fig. 

ten*,  liKisa.  Orn.  v.  1760,  392,  pL  xxut.— Buff.  Oit.  vli.  1770-86,  396,  pL  xix. 
PI.  Enl.pl.  787  ynt>..'). 

'iro»  hup*,  Baiss.  Ora.  v.  1760,  396.  pi.  iitt.-Bw?.  Ola.  -eii,  1770-86, 342;  PI.  Enl. 
pi.  755  (admit .'). 

•  eintrta,  Linn.  Fauna  Suoo.  1746, 59;  8,  N.  f.  1768,  '236.— BrCwn.  Orn.  Bor.  1764, 
ir*.— Scopoli,  Ann.  i.  1760,  n.  117.— HCLLXR,  Prod.  Zool.  Dm.  1776,  32.  — 
Fribch,  Tog.  DentscbL  1739-63,  199.— Fabr.  Funn.  Qrcanl.  1780,  106  (Green- 
land!).—Gmsl.  S.  N.  iii.  1788,  627.— Lath.  Ind.  Orn.  1791,  691.— Temm.  Han. 
Orn.  1815,  362.— Lkacii,  Syst.  Cat  Mamm.  and  Birds  B.  M.  1816, 33.— Fleming, 
Brit.  Anita.  1828, 95.— BsMBH,  Vug.  Dentschl.  1731,  580.— Natjm.  Tug.  Dentschl. 
ii.  1838,  24,  t.  220.— Jknyns,  Mao.  Brit  Vert.  An.  1835, 186.— Eytiin,  Cat  Brit. 
B.  1836,  36.— Gould,  Birds  Ear.  1837,  pi.  273.— Bonap.  Comp.  List,  1838,  47; 
Consp.  ii.  1855,  111  (Europe;  Asia;  Africa).-  -Keys.  &  Blabics,  Wirb.  Enr. 
1840,  79.—  Schleg.  Rev.  Crit  1844,  96.— Macgilliv.  Man.  X.  II.  Orn.  il.  1840, 
125.— Gray,  Genera  11.  iii.  1841,  555;  Cat.  Brit.  Birds,  1863,  145;  Handlist, 
iii.  1671,26,  d.  10099  (Europe;  Nobla;  Abyssinia;  India;  China;  &  Australia; 
Now  South  Wales).— Wollky,  Contr.  Orn.  1850,  109  (Faroe  I.).— Irbt,  Ibis, 
iii.  1861,  244  (India).— R kin haudt,  Ibis,  1661,  9  (Nenortalik,  Greenland).— 
8wisri.ii.343  {North  China).— Buucard,  Cat.  At.  1876,  49, o.  1368  (Europe; 
India;  Australia). 

v  major,  Linn.  8.  N.  1. 1766, 236  (quotes  Ardea  dnerea  major,  War,  Orn.  203, 1 40; 
Bat,  At.  98.— Ardea  alia,  Gesn.  At.  219,  t.  220;  Aldk.  Ora.  3, 333.— At* 
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tata,  Briss.  Av.  5, 396,  t.  35 ;  Alb.  Av.  i.  59,  t.  67).-— Scopoli,  Ann.  i.  17G9.  n. 

117.— Kilam.  Elouch.  1756,  34G,  u.  4.— FKlscn,  Zool.  DeatechL  1739-63,  199.- 

Gmkl.  8.  N.  ii.  17i?3,G27. 
Ardca  cintracca,  Brkhm,  V6\;.  Deutschl.  1831,530. 

Ardea  rhenana,  Sander.  Natarf.  xiii. ,  195. 

Heron,  Bewick,  Brit.  Birds,  ii.  1304, 37,  tig. 

Hab. — Pulfcarctic  Region  in  general,  excepting  extreme  northern  por- 
tions. Accidental  in  South  Greenland  (Fabr.  I.  c;  Rcinhardt,  L  c;  Net- 
ton,  I  c);  India  (Auct.) ;  Australia  (Auci.). 

Adult. — Forehead  and  centre  of  pileum  pure  white;  sides  of  crown 
ami  occipital  plumes  deep  black ;  rest  of  head  wholly  white.  Neck 
light  cinereous,  with  a  very  faint  lavender  tinge,  gradually  fading  into 
the  white  of  the  head  ;  the  front  part  with  a  narrow  longitudinal  series 
of  black  dashes  on  a  white  ground.  Upper  parts  bluish-gray,  the  pen- 
icillate  plumes  of  the  back  and  scapulars  much  lighter  or  pale  pearl- 
gray.  Border  of  the  wiug  pure  white ;  antaxillar  tufts  deep  blue-black, 
Sides  and  Hanks  uniform  pale  blue-gray.  Medial  lower  parts  white, 
heavily  striped  laterally  with  blue-black.  Tibi®  and  crissum  pun 
white. 

Wing,  18.50;  tail,  8.00;  culmen,  4.80;  depth  of  bill  through  middle 
of  nostril,  0.85;  bare  tibia,  3.25;  tarsus,  G.25;  middle  toe,  3.80.  [No. 
57000;  Europe.] 

Juv. — Pileum  deep  ash-gray;  occipital  plumes  black.  Neck  ash- 
gray,  the  front  with  a  narrow  longitudinal  series  of  black  and  rufoas 
dashes,  mixed  with  white,  the  former  predominating.  Upper  parts 
uniform  slate-gray,  destitute  of  peuicillate  plumes.  Malar  region,  chin, 
and  throat  white.  Antaxillar  tufts  white,  tipped  with  a  rusty  tiDge. 
Edge  of  the  wing  and  entire  lower  parts  wholly  white,  tinged  with  buff. 
[No.  57007;  Europe.] 

Remarks. — The  above  list  of  synonyms  of  this  common  European 
species  is  not  so  complete  as  might  be ;  but  since  it  claims  a  place  iu  the 
American  fauna  solely  on  account  of  its  accidental  occurrence  in  Green- 
land, enough  references  are  given  to  answer  the  present  purpose.  The 
descriptions  are  taken  from  European  examples,  the  only  ones  in  the 
National  collection. 

List  of  specimens  examined. 

57,000        United  States.        Adult.        Europe. 
57,007        United  States.        Juv.  Europe. 

ARDEA  COCOI. 

The  Great  Cocoi  Heron. 

Cocoi,  Marcor.  Hist.  Bras.  164H,  200.— Willugii.  Orn.  1678,  284,  pi.  Ii.— PisOK,  Bras. 

,  80.— Ray,  Synop.  Av.  1710,  100,  n.  15.— Lath.  Synop.  Hi.  i.  1785,  98,0.71. 

Blue  Heron,  Alixin,  Xat.  Hist.  Birds,  173d,  iii.  t.  79  (fide  Gmol.). 

Ardca  ccendesccns,  Albin,  /.  c.  32,  t.  79  (fide  Linn.).— Vikill.  Nouv.  Diet.  xiv.  1817,  413 

(based  on  Heron  plombe*,  Azara). 
Ardca  cayennensis  oristata,  Biuss.  Orn.  v.  1760,  400,  n.  3. 

Lo  Hhon  hup4  du  Cayenne,  Briss.  I.  c.  * 

Le  Soco,  Buff.  Ois.  vii.  1770-86,  379. 
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-dea  Mcennda,  Tetr.  Antill.  ii. ,  273,  t.  246  {fide  Linn. ;  Omel.  \ 

-dea  cocoi,  Linn.  &  N.  i.  1766, 237.— Gmel.  8.  N.  I.  ii.  1788,  029.— Lath.  Ind.  Orn.  1791, 
699.— Less.  Traits',  i.  1831,  576  (Cayenne;  Guadeloupe).— Bonap.  Consp.  ii. 
1850, 110  (Cayenne ;  Brazil ;  Paraguay ;  Patagonia).— Burm.  Th.  Bras.  iii.  1656, 

415 ;  La  Plata  Reise,  ii. ,  508.— Scl.  &  Salv.  P.  Z.  8.  1866, 199  (Upper  and 

Lower  Ucayali) ;  iv.  1869,  634  (Conchitas,  Buenos  Ayres) ;  1873,  305  (Ucayali, 
Hoallaga,  and  Pebas,  E.Peru);  1866,  199;  1867,  979;  Norn.  Neotr.  1873, 125 
(whole  of  South  America).— Gbay,  Handlist,  iii.  1871, 27,  n.  10103  (Brazil).— 
Bodcard,  Catal.  Avium,  1876, 49,  n.  1372  (Brazil).— Allen,  Bull.  Essex,  Inst. 
1876,  82  (Santarem,  Brazil). 

tka  ffckoUU,  Vieill.  Nonv.  Diet  xiv.  1817,  410  (Paraguay ;  =  juv.  /). 

4ea  9oco,  Vieill.  t.  c  423  (ex  Lath.). 

Irdeo  wtajor,  Frazeb,  P.  Z.  8. 1843, 116  (8.  Chile). 

Hab. — Sooth  America  in  general,  from  Patagonia  to  Cayenne.  Not 
corded  from  the  Pacific  slope  north  of  Chile  (T). 
Adult. — Entire  pileum,  from  bill  to  occiput,  including  the  postocnlar 
gion,  as  well  as  the  long  occipital  plumes,  deep  blue-black ;  rest  of  the 
sad  and  whole  neck  pure  white,  the  foreneck  with  a  narrow  longitudinal 
tries  of  blue-black  dashes.  Upper  surface  pearl-gray,  gradually  fading 
to  white  on  the  lower  wing-coverts ;  penicillate  tips  of  the  dorsal  and 
sapolar  plumes  also  white ;  remiges  bluish-slate ;  rectrices  pearl-gray, 
•reast  and  abdomen  deep  blue-black,  with  broad  stripes  of  pure  white 
ledially ;  tibiae,  crissum,  and  edge  of  the  wing  pure  white. 
Wing,  18.60-19.50  j  tail,  8.26-8.50 ;  culmen,  5.85-6.75 ;  depth  of  bill, 
trough  middle  of  nostril,  1.10-1.20 ;  bare  portion  of  tibia,  4.00-6.00 ; 
iarsus,  7.20-8.00 ;  middle  toe,  4.60-4.80. 

Young. — Entire  pileum  dull  black;  rest  of  head  white;  neck  pale 
cinereous,  the  foreneck  with  a  narrow  longitudinal  series  of  black 
dashes.  Upper  parts  uniform  dark  cinereous,  without  any  penicillate 
plumes ;  remiges  slate-black  (much  darker  than  in  the  adult).  Lower 
parts  plain  cinereous  laterally,  white  medially,  with  narrow  stripes  of 
dusky.  Tibiae  ashy-white;  crissum  pure  white.  [No.  73070;  Para- 
pay.] 

In  the  National  collection  is  a  specimen  of  this  species  from  Patagonia, 
which  differs  in  several  very  appreciable  respects  from  the  typical  style, 
and  probably  represents  a  distinct  race.  It  is  much  larger  than  any  of 
the  other  specimens  (exceeding  in  some  of  its  measurements  even  the 
maximum  of  A.  occidentals),  while  there  are  several  important  peculi- 
arities in  the  coloration.  The  forehead  has  a  distinct  white  patch  ex- 
tending back  in  the  middle  portion  for  about  1.75  inches,  and  bordering 
each  side  of  the  crown  in  a  gradually  diminishing  narrow  line  to  above 
the  middle  of  the  eye.  Of  this  white  there  is  not  even  a  trace  in  true 
cocoi.  In  the  latter,  the  pearl-gray  of  the  lesser  wing-coverts  gradually 
whitens  toward  the  anterior  edge  of  the  wing ;  but  in  this  specimen  the 
ash  is  of  a  uniform  shade,  bounded  abruptly  by  a  white  anterior  border. 
There  is  likewise  a  much  greater  amount  of  white  on  the  lower  parts, 
this  color  very  largely  predominating,  while  black  prevails  in  the  typical 
form.  Other  differences,  but  of  less  importance,  might  alao  to  u 
tiooed. 


246 


BULLKTIH  UNITED  STATES  GEOLOGICAL  SCBVET. 


Without  more  specimens,  however,  or  without  further  information,  I 
hesitate  to  give  this  form  a  new  name.  Bonaparte  (Cooap.  it  p.  110| 
quotes  "  major  f  Molina"  among  the  Bjnonyms  of  A.  ooeoi,  and  farther 
remarks, — "  Specimiua  brasiliensia  minora.  8peciminu>  ex  Montevideo 
major  a,"  It  is  qaite  likely,  although  no  mentioo  is  made  of  any 
differences  in  coloration,  that  Bonaparte  had  in  view  the  race  whose 
distinctive  characters  have  just  been  given,  and  that  some  name  mi] 
be  fonnd,  perhaps  Molina's  "major",  applicable  to  this  larger,  white- 
fronted,  Hon  them  race.* 

Litt  oftpecimait  aamittd. 
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Description  op  two  kew  Amkeican  Geneba  of  Ahdeida 
Genoa  Dichbohanassa,  liidgway. 

<  Egrrlta,  Bos*  p.  Com  p.  List,  1838, .    (A'ec  Bon  up.  1831.) 

<  Hiradian,  Bona?.  Consp.  ii.  185ft,  lift.    (Xec  Buie,  1823.). 

<  Demkgretta,  B.urni,  Birds  S.  Am.  1858,  603.    (Nee  Blytb,  1846.) 

<  Florida,  Boucaiw,  Cntal.  Av.  1876, 50.    (A«  Bu,ird,1858. ) 

<  Ardiit,  Acer.    <A'«  Linn.  1766.) 

=  IHuhnmamuaa,  Riih;w.  MS.    (Typo  Ardea  ru/a  Bodd.) 

Gen.  OK. — Medi inn-sized  Heroua,  of  uniform  white  or  plnmbee 
plumage,  with  (adult)  or  without  (young)  cin  nam  on-  colored  head  a1 
neck;  the  form  slender,  the  toes  very  short  and  the  leg*  vorylougj 
the  adults  with  the  entire  head  and  neck  (except  throat  and  forenect) 
covered  with  long,  narrowly-lanceolate,  compict-webbed  feathers,  which 
on  the  occiput  form  an  ample  crest,  the  feathers  of  which  are  very 
narrowly  lanceolate  and  decurved. 

Bill  much  longer  than  the  middle  toe  (about  two-thirds  tbe  tarsus), 
the  upper  and  lower  outlines  almost  precisely  similar  in  contour,  being 
nearly  parallel  along  the  middle  portion,  where  slightly  approximated; 
the  terminal  portion  of  both  culmen  and  gonya  gently  and  about  equally 
curved.  Mental  apex  extending  to  a  little  more  than  one-third  the  dis- 
tance from  the  middle  of  the  eye  to  tbe  tip  of  the  bill,  or  to  about  even 
with  the  anterior  end  of  tbe  nostril ;  malar  apex  about  even  with  that 
of  tbe  frontal  feathers.  Toes  very  short,  the  middle  one  less  than  half " 
the  tarsus,  the  hallux  less  than  half  the   middle  toe;  bare  portion  of 

*  Fmmr  (I.  e.)  giren  an  Ardea  major  from  Southern  Chile,  which  i»,  no  doubt,  out" 
the  race*  of  this  apecins;  it  may  bo  well  to  mention,  however,  that  the.  only  Chili**  j 
specimen  I  hmvo  seen  resembles  Bneu.ua  Ay  res  and  Paraguayan  eumplts,  «ad  it.  i 
therefore,  true  eocoi.  1 
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bia  more  than  half  as  long  as  tarsus  5  scutellation  of  tarsus,  etc.,  as 

Herodiae,  Oarzetta%  and  allied  genera. 

Plumes  of  the  adult  consisting  of  a  more  or  less  lengthened  train  of 

stigiate,  stiff-shafted  feathers,  with  long,  loose,  and  straight  plumules, 

id  extending  beyond  the  tail ;  in  addition  to  this  train,  the  scapulars 

id  the  feathers  of  the  whole  head  and  neck,  except  the  throat  and 

reneck,  are  long  and  narrow,  distinctly  lauoeolate,  and  acuminate, 

ith  compact  webs,  and  on  the  occiput  are  developed  into  an  ample 

^curved  crest. 

Affinities. — This  genus  is  perhaps  most  nearly  allied  to  Demiegretta, 

lyth,*  with  which  it  agrees  quite  closely  in  the  form  of  the  bill,  and  also, 

a  considerable  exteut,  in  coloration.  Demiegretta,  however,  is  at  once 
stinguished  by  its  extremely  short  tarsus  (much  shorter  than  the  bill, 
stead  of  nearly  a  third  longer!),  which  is  altogether  more  abbreviated 
an  in  any  American  genus  of  this  group,  in  proportion  to  the  other 
mensions.  The  plumes  also  are  entirely  different,  there  being  none  on 
te  neck,  with  the  exception  of  the  jugulum,  while  those  of  the  back  are 
eoderly  lanceolate,  with  compact  webs,  almost  exactly  as  in  Florida 
trulea.  The  very  great  difference  in  form  between  Demiegretta  and  the 
resent  genus  may  be  more  clearly  shown  by  the  statement  that  while  the 
ill  and  wing,  as  well  as  the  general  bulk,  are  nearly  the  same  in  the  two, 
kmiegretta  has  the  tarsus  about  2.75  instead  of  5.80  inches  long,  the 
riddle  toe  2.10  instead  of  2.80,  and  the  bare  portion  of  the  tibia  1.20 
wtead  of  3.50!  It  will  thus  be  seen  that  the  proportions  are  entirely 
liferent  in  the  two  forms.  The  bill  of  Demiegretta  is  also  very  much 
Qore  obtuse  than  that  of  Dichromanasm. 

Demiegretta  novce-hoUandke  (Lath.)  is  of  more  slender  build  than  the 
ype-species,  and  is  scarcely  strictly  congeneric;  but  it  is  otherwise  sim- 
lar,  especially  in  the  character  of  the  plumage.  The  bill  is  more  sleu 
er,  approaching  in  form  that  of  Eydranassa,  but  still  different ;  the 
Jgs  are  also  more  elongated,  but  are  decidedly  less  so  thau  iu  the  genus 
oder  consideration. 

Genus  Sybigma,  Bid g way. 

'  Ardea,  AuCT.    (Nee  LinnreuR.) 

Buphus,  Bonap.  Consp.  ii.  1855,  127.    (Nee  Bote,  1826.) 
Ardoola,  Gray,  Handlist,  iii.  1871,  30.    (Nee  Boie,  1822.)— Boucard,  Catal.  Avium, 

1W6,  51. 
Syrigwm,  Ridgway,  MS.    (Type  Ardea  sibilatrix  Temm.) 

Gen.  on. — Medium-sized  or  rather  small  Herons,  with  a  general 
semblance  to  the  Night  Herons  (Nyctiardea,  Nyctkerodius,  and  Pillie- 
diu&),  but  of  more  variegated  colors  and  very  different  proportions. 
Bill  rather  small  (a  little  longer  than  the  head  and  slightly  exceeding 

"Tjpe,  Ardea  jmgulans,  Blytu,  Notes  on  the  Fauna  of  the  Nicobar  Islands,  Journ. 
latic  800.  Bengal,  zv.  1846,  376,  =  Herodia*  concolor,  Bonap.  Consp.  ii.  1855, 121,  = 
vfaa  Mens,  Quel,  This  Heron  also  is  dichromatic,  having  a  pure-white 
tufa,  the  normal  plumage  being  uniform  dark  plumbeous  or  1 


248     BULLETIN  UNITED  STATES  GEOLOGICAL  SURVEY. 

the  middle  toe),  much  compressed  anteriorly,  the  lower  outline  nearly 
straight,  the  upper  straight  for  the  basal  two-thirds,  the  terminal  por- 
tion gently  carved ;  basal  half  of  the  cnlmen  forming  a  distinct  keel, 
with  nearly  vertical  sides,  the  nasal  fossae  of  unusual  depth  and  length; 
upper  tomium  gently  concave  auteriorly.  Mental  apex  a  little  leu 
than  half-way  from  the  centre  of  the  eye  to  the  point  of  the  bill,  and 
about  even  with  the  anterior  end  of  the  nostril ;  malar  apex  a  little  pos- 
terior to  the  frontal  one.  Tarsus  slender,  about  one-third  longer  than 
the  middle  toe,  the  front  with  regular  transverse  scatell».  Oater  toe 
longer  than  the  inner,  and  reaching  almost  to  the  terminal  joint  of  the 
middle  toe;  hallux  nearly  half  as  long  as  the  middle  toe ;  bare  portion 
of  tibia  a  little  shorter  than  the  inner  toe;  claws  small  (except  the 
hinder  one),  moderately  curved,  and  acute.  First  and  fourth  priniariei 
nearly  equal  and  longest ;  outer  three  with  their  inner  webs  very  faintly 
mounted  near  their  ends.  Tail  moderate,  even,  of  twelve  moderately 
hard,  broad  feathers.  No  dorsal,  scapular,  or  jugular  plumes,  bat 
feathers  of  the  lower  neck  much  developed,  broad,  round-ended,  and 
rather  loose-webbed.  Nuchal  feathers  narrow,  and  forming  a  sort  d 
loose  mane ;  occiput  with  a  crest  of  six  or  more  narrow,  rather  stiff^  and 
slightly  recurved  flat  plumes,  the  two  largest  about  as  long  as  the  tar- 
sus, the  rest  successively  graduated  in  length. 

Affinities. — The  nearest  ally  of  this  genus  is  probably  Nyctkerodu^ 
which  agrees  quite  closely  in  the  proportions  of  the  feet,  and,  to  a  certain 
extent,  iu  the  character  of  the  plumage,  particularly  the  occipital  crest 
Even  in  these  particulars,  however,  it  is  very  distinct,  while  iu  other  re- 
spects the  two  are  exceedingly  different.  The  bill  is  somewhat  like  that 
of  JV yet  tardea,  but  is  very  much  smaller  and  more  slender,  and  is  other- 
wise different.  Upon  the  wbole,  it  is  a  very  strongly-characterized 
genus,  without  a  very  near  relative  in  America,  and,  so  far  as  I  have 
been  able  to  discover,  in  any  portion  of  the  Old  World. 

Synopsis  of  the  American   Subfamilies   and  Genera  of 

ClCONIIDiE.# 

Synonymy. 

<  Ardcidcv,  Vigors,  1825,  et  Auct.  antiq. 
=  (?)  Ciconiidw,  Selys,  Fauna  Belg.  1842. 

>  Ciconiida;  Bonap.  Consp.  ii.  1855,  104  (excludes  Tan  talus).— Gray,  Handlist,  iii.  1871, 
34  (do.).— Boucakd,  Catal.  Av.  1876,  52  (do.)-  

*  I  bavo  hesitated  somewhat  whether  to  employ,  as  the  family-name  for  the  Storks 
and  their  near  relatives  the  Wood  Ibises,  the  term  Ciconiidcp  or  that  of  Tantalldm;  tba 
latter  has  decided  priority  (1831  instead  of  1842),  but  is  objectionable  on  account  of 
having  been  originally  bestowed  upon  a  non-typical  group,  while  it  has  most  often  been 
employed  in  a  wider  sense,  including,  besides  the  Wood  Ibises,  the  Ibises  proper 
(Ibidida).  Its  adoption  in  the  present  case  would,  therefore,  lead  to  confusion.  As  to 
the  term  Ciconiida,  there  is  far  less  objection :  it  has  always  been  used  specially  fortbe 
true  Storks,  and,  although  not  always  including  the  Wood  Ibises,  has  been  employed 
in  this  wider  and  proper  sense  by  many  authors.  I  therefore  conclude  to  retain  tho 
term  Ciconiida  as  the  family  designation  of  the  present  group. 
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CUxmUda,  Scl.  &  8alv.  Norn.  Neotr.  1873  (includes  Tantalus). 

Ciconida,  Lillj.  P.  Z.  S.  1866, 15, 17  (includes  "  Ciconina",  " PlatdUi**" =Plataleidasf 
and  "  Ta**atota-"  =  Jtatata  +  Tawtoliw). 

Pelargi,  Nitzsch,  Pterylog.  1833,  130  (includes  Scopus,  Cioonia,  Anastomus  and  Tan- 
talus). 

Ciconiiwe,  Sundry.  Meth.  Nat.  Av.  Disp.  Tent.  1872, 123.    [<  Pelatyi.] 

Diagnosis. 

Large,  Crane-like  birds,  with  tbe  bill  much  longer  than  the  head,  thick 
i rough  the  base,  and  wore  or  less  elongate-conical ;  the  nostrils  snb- 
isal,  more  or  less  superior,  and  bored  into  the  bony  substance  of  the 
ill,  without  overhangiug  or  surrounding  membrane;  maxilla  without 
ly  lateral  groove  (extending  forward  from  the  nostril).  Legs  covered 
ith  small,  longitudinally-hexagonal  scales;  claws  short,  depressed, 
leir  ends  broad  and  convex,  resting  upon  horny,  crescentic  "shoes"; 
allax  with  its  base  elevated  decidedly  above  the  base  of  the  anterior 


The  above  characters  are  sufficient  to  define  this  family,  which  is  more 
itimately  related  to  the  true  Ibises  (Ibididce)  and  Spoonbills  (Plata- 
ida)  than  to  the  Herons.  (See  page  221.)  There  are  two  well-marked 
ubfamilies,  with  the  following  characters : — 

Ciconiin^e. — Bill  elongate-conical,  acute,  compressed,  the  end  not 
lecurved.  Nostrils  rather  lateral  than  superior.  Toes  very  short,  the 
niddle  one  much  less  than  half  the  tarsus  (only  a  little  more  than  one- 
third)  ;  lateral  toes  nearly  equal ;  claws  short,  broad,  nail-like. 

Tantaltnjb. — Bill  elongated,  subcorneal,  subcylindrical,  the  end 
attenuated  and  decurved,  with  the  tip  rounded ;  nostrils  decidedly 
superior;  toes  long,  the  middle  one  one-half  or  more  the  length  of  the 
tarsus ;  lateral  toes  unequal,  the  outer  decidedly  longer  than  the  inner; 
claws  moderately  lengthened,  rather  narrow,  claw-like. 

Subfamily  CicoNiiNiE. — The  Storks. 

Synonymy. 

-Ckohiincej  Gray,  1840;  Handlist,  iii.  1871,  34.— Boucard,  Cat  Ay.  1876,  52.— Bonap. 

Consp.  ii.  1655,  104. 
<  Ciconiin(Ef  Sundey.  Meth.  Nat.  Av.  Disp.  Tent.  1872, 123  (includes  also  Ana$tomus  and 

Tantalus). 
==Ciotmtn(P,  Lillj.  P.  Z.  S.  1866, 17. 

Synopsis  of  the  American  Genera. 

Euxenura. — Bill  moderately  large,  its  upper  and  lower  outlines  straight 
throughout ;  entire  head  and  ueck  feathered,  except  the  lores  and  a  bare 
strip  along  each  side  of  the  throat.  Tail  abbreviated  and  deeply  forked, 
the  feathers  very  rigid,  the  lower  tail-coverts  elongated  (extending  beyond 
the  true  tail),  and  stiffened,  so  as  to  resemble  true  rectrices!  (Type,  Ardea 
maguari  Gme\.=Ciconia  maguari  Auct.= Mycteria  americana,  Linn.!!!) 

Mycteria.— Bill  enormously  large,  the  terminal  half  recurved.  En- 
tile head  and  neck  naked,  except  a  hairy,  longitudinal  patch  on  the 
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(Typo,   Mgctoria  ammoa* 


occiput.     Tail  and  tail-coverts  normal. 
Gmel.  jteeLinn.*) 

Genus  EuxewubA,  Bidgway. 

<  Cimiiia,  Brisson,  Orn.  v.  3(19,  n.  3. -Bonap.  Coup.  ii.  1355, 104,  «t  Acer. 

<  Ardca,  Gmkl.  S.  N.  I.  ft.  1788,  633. 

—  Euxenura,  Riduwav,  MS.    (Typo,  Ardea  magnari,  Gmel.) 

Gen.  ch.— Large,  Stork-lite 
.  birds,  with  long,  compressed, 
n  elongate  -  conical  bill ;  long, 
j  densely-feathered  necks;  short 
toes  and  partly  feathered  beadi 
as  in  Cieonig,  but  differing  froa 
that  genos  in  the  form  of  tin 
tail,  which  Is  short  and  deeplj 
forked,  with  very  rigid  feathen; 
the  longer  lower  coverts  similir 
to  ordinary  rectricesin  form  and 
development,  having  their  up- 
per surface  convex,  the  shafti 
stiff,  and  the  webs  firm,  tbn 
presenting  the  appearance  of  ■ 
second  tail  I 

Bill  aboat  equal  to  the  tarsnii 
mnch  compressed,  its  verticil 
outline  elongate-con  teal,  the  ter- 
minal third  of  the  culmen  and 
gonys  slightly  convex;  gonyi 
shorter  than  the  mandibular 
rami;  nostrils  almost  linear, 
overhung  by  a  sharp,  projecting,  homy  edge,  situated  near  the  base  of  ' 
the  maxilla,  and  nearer  the  culmen  than  the  tomium.  Middle  toe  about 
two-sevenths  ns  long  as  the  tarsus ;  outer  toe  reaching  to  the  subtermiual 
articulation  of  the  middle  toe ;  the  inner  toe  a  little  shorter;  hallux  aboat 
half  as  long  as  the  inner  toe:  bare  portion  of  tibia  about  half  the  length 
of  the  tarsus  and  middle  toe  combined.  Plumage  compact  above,  loose 
beneath,  particularly  on  the  jugulum,  where  the  feathers  are  longer,  and 
with  decomposed  webs ;  entire  lore  and  a  wide  suborbital  space  naked 
and  somewhat  papillose ;  chin  and  a  wide  strip  on  each  side  of  the  throat 
bare.  Tertials  extending  to  or  slightly  beyond  the  tips  of  the  primaries; 
third  or  fourth  quill  longest. 

Tail  a  little  more  than  one-third  the  wing,  deeply  forked  (the  inter- 
media} a  little  more  than  half  the  length  of  the  next  to  the  outer  pair, 
the  lateral  pair  a  little  shorter  than  the  next),  the  feathers  broad  aod 

*  While  giving  a  comic t  diagnosis  ol  bis  genus  Mycteria,  with  M.  awirrioana  U  I)'!*' 
Linmous  (S.  ft.  i.  1T0G,  MS)  describes  as  the  Utter,  in  unmistakable  terms,  the  bird* 
afterward  named  Ardea  maguari  bj-  Grueliu.  The  references  given  bj  Llunsstw, bo*" 
ever,  refer  mainly  to  the  true  Mt/cUria  1 
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m,  with  very  rigid  shafts;  longer  lower  tail-coverts  extraordinarily 
veloped,  resembling  true  rectrices,  extending  beyond  the  tail  proper, 
id  appearing  as  a  second  tail,  of  rounded  form,  below  the  upper 
rked  one! 

Affinities. — This  genus  is  very  similar  to  Ciconia,  but  differs  very  de- 
ledly  in  the  character  of  the  tail  and  its  lower  coverts,  which  assume  a 
rm  and  relationship  altogether  peculiar,  so  far  as  this  group  is  con- 
rned,  unless  matched  by  some  of  the  several  Old  World  forms  which 
tiave  not  seen.  In  Ciconia,  the  tail  is  of  normal  form,  being  rounded, 
e  feathers  broad  and  moderately  firm,  with  the  longer  lower  coverts  soft 
id  loose,  and  falling  considerably  short  of  the  eud  of  the  rectrices.  In 
is  genus,  however,  both  the  tail  and  its  lower  coverts  are  so  modified 
at  it  is  at  first  almost  impossible  to  tell  which  is  the  true  tail ;  indeed, 
I  authors  whom  I  have  been  able  to  consult  in  the  matter  describe  the 
ack  stiff  feathers  as  the  upper  coverts,  and  the  longer,  softer,  but  still 
m  feathers  beneath  them,  with  a  rounded  posterior  outline,  as  the 
il ;  in  fact,  it  was  only  after  the  most  careful  examination,  that  I  de- 
[•mined  the  former  to  be  the  true  rectrices ! 


RT.  X -NOTICE  OF  THE  BUTTERFLIES  COLLECTED  BY  DR. 
EDWARD  PALMER  IN  THE  ARID  REGIONS  OF  SOUTHERN 
UTAH  AND  NORTHERN  ARIZONA  DURING  THE  SUMMER 
OF  1877. 


By  Samuel  H.  Scudder. 


Although  the  collection  of  Dr.  Palmer  is  not  a  large  one,  embracing 
lly  forty-one  species,  it  adds  considerably  to  onr  knowledge  of  the 
^graphical  distribution  and  variation  of  the  species,  and  even  con- 
ins  several  new  forms;  it  seems  worthy,  therefore,  of  notice  as  a 
bole,  and  particularly  since  the  special  localities  visited  are  off  the 
dinary  route  of  travel. 

The  localities  mentioned  below  are  the  following :  * — 
Beaver  Mountains,  Utah ;  the  mountains  about  Beaver,  Utah. 
Paragoonah,  Utah ;  25  miles  west  of  south  of  Beaver. 
Bear  Valley,  Utah ;  a  valley  about  20  miles  nearly  south  of  Beaver, 
rrounded  by  spurs  of  the  Wahsatch  Mountains. 
Pine  Mountains,  Utah ;  "20  miles  north  of  St  George,  Utah.77 
Mountain  Meadows,  Utah ;  the  scene  of  the  noted  emigrant  massacre, 
K)Qt  30  miles  north  of  St.  George.    It  is  an  elevated,  .meadow-like 
•ot,  surrounded  by  mountains. 

St  George,  Utah ;  at  the  extreme  southern  limit  of  the  Territory. 
Mount  Trumbull,  Utah ;  "60  miles  east  of  St  George";  a  slight  ele- 
itioo,  in  a  rough,  volcanic,  mountainous  region.    The  specimens  were 
Uected  about  a  spring  at  the  base. 

Beaver  Dam,  Arizona;  25  miles  west  of  south  of  St  George,  on  Vir- 
d  River.  The  most  desert-like  region  visited.  Dr.  Palmer  remarks 
at  in  the  arid  sections  of  Southern  Utah  and  Northern  Arizona,  where 
ants  appear  only  at  widely  separated  localities,  the  butterflies  fly 
ach  more  swiftly  than  usual,  and  are  very  shy.  The  easiest  place  of 
pture  is  in  the  vicinity  of  springs  or  pools  of  rain-water. 
Mokiak  Pass,  Arizona;  "20  miles  east  of  south  of  St  George77;  a 
£8  in  mountains  between  St.  George  and  Juniper  Mountains,  in  a  very 
oken  and  rongh  volcanic  region. 

Jnuiper  Mountains  (or  Cedar  Ridges),  Arizona ;  a  region  much  like 
ie  previous,  u40  to  50  miles  east  of  south  of  St.  George77,  covered 

*Most  of  these  localities  may  best  be  found  in  the  Atlas  of  Wheeler's  Survey  for 
74 ;  bat  Pine  Mountains,  Mount  Trumbull,  Mokiak  Pass,  and  Juniper  Mountains  do  not 
>pear.  In  these  latter  cases,  I  have  mentioned  the  distances  given  me  by  Dr.  Palmer ; 
though  in  the  other  cases  the  distances  he  gave  me  invariably  proved  too  great. 
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with  juniper-trees  and  scrub-pines.    It  is  about  20  miles  east  of  soufk 
of  Mokiak  Pass. 

Neominois  dionysus,  nov.  sp. — Differs  from  N.  ridingtii,  to  which  it  a 
closely  allied,  by  its  larger  size,  its  more  cinereous  tints,  and  by  the 
much  more  produced  serrations  of  the  margins  of  all  the  bonded  mark- 
ings of  the  hind  wings.  In  most  specimens,  this  latter  feature  is  mud 
more  conspicuous  below  than  above,  and  is  generally  more  noticeable 
than  elsewhere  in  the  interspace  beyond  the  cell,  the  tooth  of  the  black 
line  which  crosses  the  middle  of  the  wing  sometimes  extending  one-third 
the  distance  to  the  margin  of  the  wing.  Where  specimens  of  the  two 
species  approach  each  other  in  the  sharpness  and  length  of  the  serra- 
tions, this  species  can  always  be  distinguished  by  its  larger  arise,  lighter 
tone,  and  the  lesser  contrast  of  its  darker  and  paler  markings.  Tfc* 
lower  median  interspace  of  the  hind  wings  bears  a  small,  oval,  longi- 
tudinal spot  on  the  upper  surface  next  the  enter  limit  of  the  broad, 
subtnarginal,  pale  band,  smaller  and  even  obsolete  in  the  male.  The 
same  spot  occasionally  appears,  bnt  less  conspicuously,  in  the  ftmak 
of  N.  ridingtii.  Although  Nevada  specimens  of  the  latter  appear  to 
be  larger  than  those  from  Colorado  (qf.  Edwards's  description  of  At 
utretchii),  in  so  far  approaching  this  species,  Satyrus  itretcku  appcam  to 
be  a  true  synonym  of  if.  ridingsii,  being  in  other  respects  no  closer  to 
the  species  here  separated. 

Expanse  of  wings:  *,  48-5 1 mm  ;  9  55-58.5mm;  7  <J,  4  9.  Juniper 
Mountains,  June  4;  Mount  Trumbull,  Jane  7-10. 

Ccenonymphd  ochracea  Edw. — Bear  Valley,  Jnly  4;  Paragoonahi 
July  10-12. 

Anotia  herenice  (Cram.)  Scndd. — St.  George,  April-May. 

Basilar chia  iceidemeyeri  (Edw.)  Orote. — Bear  Valley,  Jnly  4;  Beaver  1 
Mountains,  July  18-20. 

Papilio  antiopa  Linn. — St.  George,  April-May ;  Mokiak  Pass,  April 
28-30. 

Vanessa  cardui  (Linn.)  Ochs.— Paragoonah,  July  10-12. 

Argynnis  nevadensis  Edw. — Beaver  Mountains,  July  18-20. 

Argynnis  rupestris  Behr. — Beaver  Mountains,  July  18-20.  This  bit- 
terfly  does  not  appear  to  have  been  recorded  before  from  without  ft* 
limits  of  California. 

Argynnis  coronis  Behr. — A  single  female  was  taken  by  Dr.  Palmer 
on  the  Beaver  Mountains,  July  18-20,  which  differs  from  specimens  seat 
me  by  Mr.  W.  H.  Edwards,  under  this  name,  in  the  darker  color  of  the 
upper  surface  of  the  wings,  the  brown  becoming  nearly  black  and  the 
fulvous  deepening  to  tawny,  and  in  its  smaller  size,  since  it  only  expands 
5Qmma    Beneath,  the  markings  are  precisely  the  same,  excepting  that 
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the  extra-mesial  row  of  silver  spots  on  the  hind  wings  is  distinctly  fol- 
lowed apical ly  by  a  row  of  small,  bordering,  olivaceous  spots ;  the  tints 
ire  all  a  little  darker ;  the  snbmarginal  band  of  the  hind  wings  has 
jecome  of  a  saffron  hue,  and  the  inner  margin  of  the  same  wings  is 
>roadly  sprinkled  with  green,  a  tint  which  appears  more  or  less  in  other 
Kirts,  and  especially  on  the  costal  margin  of  the  hind  wings  and  the 
niter  margin  of  the  front  wings.  Notwithstanding  these  differences, 
ind  the  fact  that  A.  coronis  has  not  before  been  detected  oat  of  Califor- 
nia, there  seems  to  be  no  doubt  that  the  specimen  should  be  referred  as 
kbove. 

Lemonias  anuria  (Donbl.-Hew.)  Scudd.,  var.  editha.— Mokiak  Pass, 
Ipril  28-30  or  Jane  2 ;  Pine  Mountains,  May  12 ;  Paragoonah,  July 
0-12 ;  Beaver  Mountains,  July  18-20. 

Lemoniai  helcita  (Boisd.)  Scudd. — Five  specimens  (4  <?,  1  $)  were 
aken  at  Mokiak  Pass,  April  28-30  (or  Jane  2),  and  Pine  Mountains,  May 
.2,  and  are  the  first  perfect  specimens  I  have  been  able  to  study.    It 
teems  to  be  abundantly  distinct  from  L.  palla,  of  which  Mr.  W.  H. 
Sdwards  considers  it  only  a  variety.    All  the  specimens  agree  very 
;losely,  and  differ  from  L.  palla  on  the  upper  surface  of  the  wings  in  the 
lecidedly  paler  and  duller  ground-color;  the  middle  of  the  outer  half 
df  both  wings  is  crossed  in  L.  palla  by  a  pair  of  almost  exactly  similar 
and  distinct,  parallel,  black  bands ;  the  outer  only  is  distinct  in  L.  helcita 
(aud  is  much  narrower  than  in  L.  palla,)  the  inner  being  much  fainter 
aud  almost  or  quite  obsolete  in  the  middle  of  its  course;  the  pale 
mesial  band  of  the  hind  wings  of  L.  palla  is  scarcely  paler  thau  the 
other  parts  of  the  wing  in  L.  helcita.    Beneath,  similar  differences 
occur;  the  fulvous  tiuts  are  decidedly  paler  in  L.  lieUrita,  as  above, 
while  the  straw-yellow  which  marks  the  lunules  and  other  pale  spots 
in  L.  palla  is  replaced  by  nacreous- white ;  besides,  the  hind  wings  fur- 
ther differ  in  the  much  greater  extent  of  the  pale  markings,  which  are 
not  so  compactly  massed  as  in  L.  palla;  the  outer  of  the  two  cell-spots 
especially  is  much  larger  than  in  L.  palla,  while  the  cinnamon  baud  of 
L.  palla,  embraced   between  the  mesial  band  and  the  snbmarginal 
Innales,  is  reduced  to  a  narrow  series  of  four  or  five  dull  red,  round 
spots,  indistinctly  margined  with  pale  scales;  the  outer  reddish  margin 
of  L.  helcita  is  not  more  thau  half  so  broad  as  the  deeper-colored  bor- 
der of  L.  palla.    The  species  has  not  before  been  recorded  from  either 
Utah  or  Arizona. 

Schoenis  arachne  (Edw.)  Scudd. — Bear  Yallej,  July  4.  These  are  the 
fast  specimens  of  this  species  I  recollect  seeing.  Although  both 
Edwards  and  Mead  place  it  as  a  synonym  of  Edwards's  earlier-published 
MdL  minuta,  there  appear  to  me  to  be  such  differences  between  the 
descriptions  and  figures  of  the  two  that  it  would  be  well  to  retain  them 
as  distinct  until  direct  comparison  of  a  series  of  specimens  from  Texas 
and  Arizona  can  be  made. 
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Phyciodes  pratensis  (Bebr.)  Kirb.,  var.  campestris. — Pine  Mountains, 
May  12;  Mount  Trumbull,  June  7-10;  Bear  Valley,  July  4 ;  Paragoonah, 
July  10-12. 

Incisalia  augustus  (Kirb.)  Min.,  var.  irioides. — A  single  male  was 
taken  at  Mount  Trumbull,  Jane  7-10.  It  is  a  good  deal  rubbed,  bat  is 
sufficiently  well  preserved  to  show  that  it  differs  from  California  speci- 
mens in  having  the  apical  half  of  the  wings  beneath  very  nearly  of  the 
same  dark  slate-color  as  the  upper  surface,  being  almost  wholly  desti- 
tute of  any  ruddy  tint.    It  has  never  before  been  taken  in  this  region. 

Uranotes  melinus  (Hiibn.)  Scudd. — St.  George,  April  or  May. 

Thecla  siva  Edw. — Juniper  Mountains,  May  1-2  or  Jane  4;  Para- 
goonah, July  10-12. 

Evercs  amyntula  (Boisd.)  Scudd. — Paragoonah,  July  10-12. 

Cupido  pheres  (Boisd.)  Kirb. — The  specimens  collected  by  Dr.  Palmer 
(8  <? ,  4  9 )  are  the  first  recorded  from  this  region,  and  are  more  uniform  in 
appearance  than  appears  to  be  common ;  they  also  differ  in  certain 
respects  from  California  specimens.  The  npper  surface  of  the  male,  for 
instance,  is  of  a  deeper  violet  aud  the  dusky  margin  is  narrower  upon 
the  front  wing ;  in  the  female,  the  colors  of  the  upper  surface  are  more 
contrasted ;  aud  beneath,  in  both  sexes,  the  extra-mesial  row  of  spots 
on  the  front  wings  are  almost  uniformly  well  defined,  moderately  large, 
rounded,  and  somewhat  regularly  curved ;  while  the  same  series  on  the 
hind  wings  are  white,  generally  with  a  central,  subobsolete,  black  dot, 
although  in  this  respect  the  females  vary  considerably.  Mountain 
Meadows,  May  14-18;  Mouut  Trumbull,  June  7-10;  Beaver  Mountains, 
July  18-20. 

Cupido  swpiolus  (Boisd.)  Kirb. — The  single  male  obtained  at  Bear 
Valley,  July  4,  is  of  an  unusually  small  size  (expanse  of  wings,  30n"n), 
with  heavy  markings  beneath,  as  usual  in  California  specimeus. 

Cupido  hctcronea  (Boisd.)  Kirb. — Beaver  Mountains,  July  18-20. 

Rusticus  battoides  (Bebr)  Scudd. — Juniper  Mountains,  May  1-2  or 
June  4.    Never  before  found  in  this  section. 

llmticua  melissa  (Edw.)  Scudd. — Bear  Valley,  July  4;  Beaver  Mount- 
ains, July  18-20. 

BrepHdlum  e.rite  (Boisd.)  Scudd.— St.  George,  April-May;  Beaver 
Dam,  April  20-28;  Juniper  Mountains,  May  1-2. 

Chalccria  sirius  (Edw.)  Scudd. — Two  males  taken  on  the  Beaver 
Mountains,  July  18-20,  are  too  rubbed  to  determine  positively  whether 
they  belong  to  this  species  or  to  C.  rubida,  although  they  appear  more 
to  resemble  the  former. 

Epidemia  helloides  (Boisd.)  Scudd.— Juniper  Mountains,  May  1-2  or 
June  4 ;  Bear  Valley,  July  4 ;  Paragoouah,  July  10-12. 
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Eurymus  eurytheme  Boisd.  sp. — St.  George,  April-May;  Juniper 
Mountains,  May  1-2  or  Juno  4 ;  Beaver  Mountains,  July  18-20. 

Nathalie  iole  Boisd. — Juniper  Mountains,  June  4 ;  Mount  Trumbull, 
June  7-10 ;  Beaver  Mountains,  July  18-20. 

Synchloe  thoosa,  nov.  sp. — Allied  to  8.  cethura  (Anth.  cethura  Fold.), 
but  differing  from  it  iu  many  details.  On  the  upper  surface  of  the  front 
wings,  the  orange  spot  is  deeper  in  tint  and  narrower,  partly  because 
of  the  greater  breadth  of  the  transverse  costal  bar  at  the  tip  of  the  cell. 
Beyond  the  orauge  patch,  the  wing  is  dark  brown,  the  border  continuing 
over  the  whole  outer  margin,  although  narrowing  rapidly  below ;  within 
this  broad,  brown  border  are  longitudinal,  white  dashes,  slightly  largest 
inwardly,  extending  to  the  margin  ouly  on  the  lower  half  of  the  wing, 
where,  in  the  interspaces,  the  brown  fringe  is  interrupted  with  white. 
The  disk  of  the  hind  wing  is  suffused  with  citron,  and  next  the  tip  of  all 
the  nervules'is  a  faint  sprinkling  of  black  dots,  more  noticeable  on  the 
Niter  than  the  inner  half  of  the  wing.  Beneath,  the  orange  spot  of  the 
front  wings  is  nearly  as  conspicuous  as  above,  and  the  space  occupied 
ftbove  by  the  brown  border  is  heavily  sprinkled  with  grayish,  slightly 
greenish-brown  scales,  largely  interrupted  in  the  interspaces  with  long 
white  wedges  pushing  inward  from  the  margin.  On  the  hind  wings, 
the  greenish-yellow  of  8.  cethura  is  replaced  by  the  same  grayish-brown 
found  at  the  apex  of  the  front  wings,  and  is  arranged  in  a  pattern  closely 
resembling  that  of  8.  cethura,  but  with  noticeably  narrower  white 
spaces.    Expanse,  35  millimetres. 

A  single  female  was  taken  at  Mokiak  Pass,  April  28-30  or  June  2. 

Fieri*  oleracea  (Harr.)  Boisd. — To  this  species  I  refer  for  the  present 
a  single  small,  immaculate  butterfly  takeu  on  the  Beaver  Mountains, 
July  18-20,  reserving  some  remarks  upon  it  for  a  future  paper. 

Pontia  protodice  Boisd.  sp. — St.  George,  April-May ;  Juuiper  Mount- 
ains, May  1-2  or   June   4;   Bear  Valley,  July  4;  Paragoonah,  July 

10-12. 

Ja»oniades  daunus  Boisd.  sp. — Juniper  Mountains,  June  4;  Para- 
goonah, July  10-12. 

Epargyreus  tityrus  (Fabr.)  Scudd. — Mount  Trumbull,  June  7-10. 

Tkorybes  pylades  Scudd.— Mount  Trumbull,  June  7-10;  Beaver  Mount- 
ains, July  18-20. 

Ihanao8  propertius  Scudd.- Burg.  sp. — This  species  has  been  hitherto 
known  from  California  ouly.  It  was  taken  by  Dr.  Palmer  at  Mokiak 
Pass,  April  28-30;  Juniper  Mountains,  May  1-2;  and  Mountaiu  Mead- 
ows, May  14-18. 

ThanaoSj  nov.  sp. — The  description  of  this  species  will  be  given  with 
others  at  a  future  time.    Only  a  siugle  female  was  taken  (Mount  Tram- 
Bull,  iv.  No.  1—17 
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bull,  June  7-10) ;  bat  I  have  before  received  tbe  same  form  from  the 
name  general  region. 

Hexperia  comus  Edw. — Juniper  Mouutaioa,  Juue  4;  Mount  Trumbull, 
June  7-10. 

Hesperia  tessellata  Scudd. — St.  George,  April-May ;  Mokiak  Pa**. 
April  28-^0  or  June  2 ;  Mount  Trumbull,  June  7-10;  Bear  Valley,  July 
4;  Beaver  Mountains,  July  18-20. 

Hcliopetes  erwetorum  (Boisd.)  Scudd. — Mokiak  Pass,  April  28--30  or 
June  2;  Mount  Trumbull,  June  7-10. 

Pholixora  cat  nil  uh  (Fabr.)  Scudd. — St.  George,  April-May  ;  Pine 
Mountains,  May  12. 

IletcropteruH  Ubya,  no  v.  sp. — This  species  is  placed  provisionally  in 
the  genus  Jleteropterm,  of  which  Pap.  morpheus  Pall,  is  the  type,  bat 
differs  from  it  to  such  au  extent  that  it  must  undoubtedly  be  eventually 
separated  therefrom. 

The  wings  are  uniform  dark  glossy  brown   above,  with  a  tinge  of 
dark  green ;  the  fringe  concolorous,  excepting  on  the  upper  half  or  more 
of  the  fore  wings,  where  it  is  albescent.    Midway  between  the  tip  of  tbe 
fore  wing  and  the  apex  of  the  cell  is  a  conspicuous,  though  not  large, 
slightly  oblique,  white  cross-band,  interrupted  by  the  nervules  occupy- 
ing the  three  lower  subcostal  interspaces,  while  there  is  an  inconspicuous 
white  spot  in  the  centre  of  the  middle  median  interspace.    Beneath,  the 
front  wings  are  paler  than  above,  with  the  markings  repeated,  some- 
times (in  male  only  ?)  with  less  distinctness,  and  with  a  hoary  clouding 
at  the  apex  of  the  wing.    Hind  wings  of  the  same  grouud-color,  but 
with  such  a  sprinkling  of  olivaceous  scales  as  to  give  a  decided  greenish 
hue ;  the  inner  margin  as  far  as  the  submedian  vein  almost  entirely 
or  quite  white;  a  transverse  band  of  squarish,  snow-white  spots  of  median 
size  cross  the  wing,  represented  particularly  by  equal  spots  in  the  snb- 
costo- median  and  medio-submedian  interspaces;  midway  between  the 
former  and  the  base  is  a  smaller,  circular,  snow-white  spot,  and  occa- 
sionally a  few  white  scales  midway  between  them  in  the  costo-subcostal 
interspace,  which  may  properly  be  considered  part  of  the  median  series: 
in  addition,  there  is  a  series  of  submarginal,  vaguely  defined,  roundish 
or  lunular  white  spots  in  the  interspaces. 

The  palpi  are  white  beneath,  dark  brown  above ;  and  this,  together 
with  the  shape  of  the  wings,  gives  it  a  certain  resemblence  to  Pholisora 
catullus.  Antennae  white  beneath,  dark  brown  above,  narrowly  annu- 
lated  with  white  at  the  base  of  the  joints  of  the  stalk ;  the  club  pur- 
plish-black.    Expanse  of  wings,  :32mm  ;  length  of  antennae,  7mm. 

1  & .  2  9 .     Beaver  Dam,  April  20-28. 

Ochlodcx  xonora  Scudd. — Beaver  Mountains,  July  18-20.  This  species 
has  not  been  hitherto  reported  east  of  the  Sierra  Nevada.  By  what  we 
presume  must  be  a  clerical  error,  Mr.  \V.  H.  Edwards,  in  his  recent 
catalogue,  places  this  as  a  synonym  to  Boisduval's  Ile*p.  sylvanoides. 


ART.  XL-NOTES  ON  THE  HERPETOLOGY  OP  DAKOTA 

AND  MONTANA. 


By  Dbs.  Elliott  Coues  and  H.  C.  Yarrow. 


The  present  article  is  based  primarily  upon  a  collection  of  Reptiles 
nd  Batrachians  made  in  Dakota  and  Montana  in  1873-74  by  Dr. 
ones,  as  Naturalist  of  the  United  States  Northern  Boundary  Gomrois- 
on. 

In  identifying  these  specimens,  the  authors  have  diligently  compared 
lem  with  other  material  from  the  same  geographical  area  in  the 
ational  Museum,  and  have  added  to  the  species  collected  by  Dr.  Coues 
there  known  to  occur  in  the  region  under  consideration,  thus  present- 
ig  a  tolerably  complete  list  of  the  Reptiles  and  Batrachians  of  the 
wo  Territories.  No  species  is  introduced  that  is  not  fully  identified 
od  determined  to  inhabit  this  portion  of  the  United  States.  Care  has 
een  taken  with  the  synonymy  to  exclude  doubtful  references,  except 
i  one  or  two  instances.  The  descriptions  are  drawn  directly  from  the 
pecimens,  and  considerable  matter  of  popular  interest  has  been  intro- 
oced.  The  nomenclature  and  classification  are  mainly  according  to 
tafessor  Cope's  recent  Check  List,  though  the  authors  have  not  hesi- 
ited  to  differ  from  this  authority  on  occasion. 


A.-REPTILIA. 
CHELONIA. 

Family  EMYDID^J. 


Genus  CHRYSEMYS.     Gray. 

Chrysemys  oreoonensis.    (Harlan)  Ag. 

Oregon  Golden  Turtle. 

my$  aregonensiiy  Haul.  Aid.  Jonru.  Sci.  xxxi.  382,  pi.  31. — Holbr.  N.  Am.  Herpet.  i. 

,  1C7,  pi.  16.— DeKay,  N.  Y.  Fd.  iii.  1842,  20. 

kry$emy*  oregonensis,  Ac.  Contr.  Nat.  Hist.  U.  8.  i.  1857,  440,  pi.  3,  f.  1-3. — Bd.  U.  S. 

Mex.  B.  Surv.  ii.  pt.  ii.  1859,  Reptiles,  4  (Texas). — Allen,  Ptoc.  Boat.  Soc.  N. 

H.  xvii.  1874,  68  (Fort  Rice,  Dakota). 

Specimen. 
1096.    Moose  River,  Dakota.    Aug.  30,  1873. 

Shield  Reptiles  are  not  well  represented  in  the  region  surveyed  by 
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the  commission,  where  the  present,  the  only  one  observed,  appears  to 
be  the  most  characteristic  species.  Professor  Agassiz  notices  speci- 
mens from  different  localities  in  Minuesota  and  from  the  Yellowstone, 
where  it  was  also  observed  by  the  Prince  Maximilian  and  Mr.  J.  A. 
Allen.  The  former  naturalist  expresses  great  doubts  respecting  the 
accuracy  of  Nuttall's  statement  that  it  is  found  in  Oregon,  as  it  has 
never  been  seen  in  that  Territory  by  any  of  the  recent  explorers,  the 
only  true  Turtle  of  the  Pacific  slopes  beiug  the  Chelopus  martnoralut  Bd. 
&  Grd.  (Emy8  nigra  of  Hallo  well).  It  is,  however,  a  species  of  wide 
distribution  in  the  central  region,  having  been  observed  southward 
nearly  to  the  Mexican  border  in  Texas. 

The  following  additional  species  of  this  order  are  indicated  by  authors 
as  occurring  on  or  near  the  northern  boundary : — 

Genus  PSEUDBMTS.     Gray. 

PSEUDEMTS  ELEGANS.     (Maxim.) 

Elegant  Terrapin. 

Emys  elegant,  Maxim.  Heine  Nord-Amer.  i.  1839,  213  (Upper  Missouri). — Hayd.  Tnoa. 

Am.  Phil.  Soc.  xii.  1862, 177(YeUowstone).  % 
Trachemys  elegant,  AOA8S.  Contrib.  .Nat,  Hist.  U.  S.  i.  1857, 435.— Bd.  U.  S.  Mez.  B.Snrv. 

ii.  pt.  ii.  1859,  Reptiles,  3  (Texas.) 
Pseudemys  elegans,  Gray.— Copk,  Check  List  Bat.  Rept.  N.  A.  1875,  53. 
Emyh  cumber  la  ndensis,  H  olbk.  N.Am.  Herpet.  i.  115,  pi.  118  (Tennessee). — DeKaY,  K. 

Y.  Fauua,  iii.  1842,  20. 
Emyn  holbrookii.  Gray,  Cat.  Brit.  Mus.  1844,  23. 
Emyn  terrapin,  Wailes,  Geol.  Rep.  Mississippi,  1854,  p.  —  {fide  Agass.). 

A  species  originally  described  from  the  Upper  Missouri  by  Prins 
Maximilian  von  Neu  Wied,  and  subsequently  ascertained  to  occor 
throughout  the  Central  region,  east  to  the  Ohio,  and  south  to  Texas. 

Genus  CISTUDO.    Ftening. 

ClSTUDO  ORNATA.      AgdS8. 

Ornate  Box-turtle. 

Cistudo  ornata,  Agassiz,  Contrib.  Nat.  Hist.  U.  S.  i.  1857,  445,  pi.  3,  f.  12, 13.— CoPR, 
Check  Lint  Bat.  and  Rep.  N.  A.  1875,  5:t. 

The  Northwestern  type  of  Cistudo,  Professor  Agassiz  remarked,  in 
proposing  C.  ornata,  is  of  all  the  forms  the  most  likely  to  be  distinct,  and  ! 
such  has  proven  to  be  the  case.  '•  It  is  round,  broad,  and  flat,  without 
keel,  even  when  young,  while  the  young  of  Cistudo  virginea  are 
always  strougly  keeled."  The  species  is  based  upon  specimens  from  the 
Upper  Missouri  and  from  Iowa. 
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Family  TRIONYCHID^. 

Genus  ASPIDONECTBS.     Wagler. 
Aspidonectes  spin  I  FEB.    ( Les.)  Ag. 

fx  apiniferu*,  Le  Sueur,  Meni.  Mas.  d'Hist.  Nat.  xv.  258,  pi.  6. 

ynectea  qpinjfer,  Agass.  Contrib.  Nat.  Hist.  U.  S.  i.  1857,  403.— Cope,  Check  LiBt 

N.  A.  Bat.  and  Rep.  1875,  51. 
yx  ooellatus,  Lb  Sueur  (young  9 ,  fide  Agass. ;  not  of  DeKay,  which  is  Amyda 

mutioa). 
yxferox,  partim,  Auq. 

te  Northern  and  Northwestern  Aspidonectes,  the  characters  and 
nymy  of  which  were  first  satisfactorily  distinguished  from  those  of 
Southern  A.ferox  by.  Professor  Agassiz  in  the  work  above  cited,  is 
esented  as  a  common  species  from  New  York  and  Pennsylvania  to 
Rocky  Mountains,  where  it  is  mentioned  as  occurring  by  Lewis  and 
ke.  According  to  Say  and  Allen,  it  is  frequently  found  in  the  trib- 
ies  of  the  Missouri ;  the  last-named  naturalist  took  it  in  the  Mussel- 
1  and  Yellowstone.  (See  Allen,  Proc.  Boat.  Soc.  Nat.  Hist.  1874, 
9.) 

Family  CHELYDRID^. 

Genus  GHELYDBA.     Schw. 

Chbltdra  serpentina.    (L.)  Harl. 

Snapping  Turtle. 

tdo  serpentina,  Linn.  SyBt.  Nat.  ed.  12,  i.  1766,  354  (localities  erroneously  assigned 

as  Algiers  and  China).    Also  of  other  older  authors. — LsC.  Ann.  Lye.  Nat.  Hist. 

N.  Y.  iii.  127. 
onura  serpentina,  Say,  Journ.  Acad.  Nat.  Sci.  Phila.  iv.  217. — Holbr.  N.  Am.  Herpet. 

1st  ed.  iv.  21,  pi.  3;  2d  ed.  i.  J39,  pi.  23.— DbKay,  N.  Y.  Fn.  iii.  1842,  8,  pi.  3, 

f.6. 
t  serpentina,  Gray,  Syn.  Rept.  in  Griffith's  An.  Kingd.  ix.  14. 
ydra  serpentina,  Harl.  Med.  &  Phys.  Res.  1835,  157. — Agass.  Contrib.  Nat.  Hist.  U. 

S.  i.  1857,  417.    And  of  most  late  ant  ho  re.— Cope,  Check  List  N.  A.  Bat.  and 

Rep.  1875,  51. 
taunt*  serpentina,  Dumer.  &  Bibr.    Erp.  Gen.  ii.  350. — Stoker,  Rep.  Mass. , 

212. 
fdra  emarginata,  Agass.  op.  cit.  in  text. 
Hgdra  lacertina,  Schw."  (young). 
tudo  terrata,  Penn." 
tudo  longicauda,  Shaw." 

species  of  remarkably  extended  distribution,  from  the  Northern 
ler  of  the  United  States  to  South  America ;  not,  however,  in  the 
ific  region. 
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OPHIDIA. 

Family  CROTALID^E. 

Genus  CROTALUS.    Linn. 

Crotalus  confluentus.    Say. 

Missouri  Rattlesnake. 

Crotalus  confluentus,  Say,  Long's  Exped.  R.  Mts.  ii.  18*2:?,  48. — Bd.  &  Gut.  Cat.  N.  Am. 
Reptiles,  1853,  8.— Bd.  Pac.  R.  R.  Sep.  x.  Itt59,  Reptiles  of  Whipple's  Route, 
40 ;  pi.  '24,  f.  4.— Bd.  U.  S.  and  Mex.  B.  Snrv.  ii.  pt.  ii.  Reptiles,  14.— Coop.  A 
Suckl.  Nat.  Hint.  Wash.  Terr.  1860,  295,  pi.  12.— Cope,  Check  List  N.  A  Bit. 
and  Rep.  1875,  33. 

Caudisona  confluenta,  Cope,  App.  Mitchell's  Researches,  1861, 122. — Cope,  Proc  Acad. 
Nat.  Sci.  Phila.  1866,  307,  309.— Allen,  Proc.  Boat  Soo.  N.  H.  xvii.  1874, 69. 

Crotalus  lecontei,  Hallow.  Proc.  Acad.  Nat.  Sci.  Phila.  vi.  1851,  190.— Hallow.  Sit- 
greaves's  Rep.  Expl.  Zulii  and  Colorado,  1853, 139, 147,  pi.  18. — Hallow.  Pac 
R.  R.  Rep.  x.  1859,  Williamsons  Route,  Reptiles,  18,  pi.  3. 

Caudisona  lecontei,  Cope,  App.  Mitchell's  Researches,  1861, 121. — Hayd.  Trans. Am.  Phila. 
Soc.  xii.  1862, 177.— Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1866,  307. 

Crotalus  cinereus,  LeContk  apud  Hallow.  Sitgreaves's  Rep.  Expl.  Zufii  and  Colorado, 
1853,  140  (in  text). 

Specimens. 

1149.  Sweet  Grass  Hills,  Montana.  July  29, 1874. 

1150.  Sweet  Grass  Hills,  Montana.  July  29, 1874. 

1 197.  Black  Could,  near  Teton  River,  Montana.    Sept.  6, 1874. 

1198.  Black  Could,  near  Teton  River,  Montana.    Sept.  6,  1874. 

1199.  Black  Could,  near  Teton  River,  Montana.    Sept.  6, 1874. 

The  ascribed  characters  of  C.  lecontei,  as  compared  with  ft  conflu- 
entus, are  fouud  not  to  hold  good  when  sufficient  series  are  examined. 
The  u umber  of  superior  labials  iu  our  specimens,  and  in  others  from  the 
Yellowstone,  ranges  from  thirteen  to  sixteen,  while  in  others  eighteei 
are  described.  Certain  ascribed  features  of  coloration  are  altogether 
uncertain,  as  specimens  vary  interminably  in  the  distinctness  of  the 
dorsal  blotches  and  in  the  details  of  the  light  markings  about  the  head. 
This  appears  to  be  due  in  part  to  age,  as  the  smaller  specimens  are 
usually  the  most  boldly  blotched,  while  on  some  of  the  largest  examined 
the  markings  are  nearly  obsolete.  These  statements  are  fully  borne  oat 
by  our  experience,  we  having  noticed  in  this  particular  species  that 
the  blotching  cannot  be  relied  upon  as  a  distinctive  character,  as  iu  some 
individuals,  notably  from  localities  where  the  color  of  the  soil  is  light, 
the  blotches  in  some  instances  are  barely  perceptible;  moreover,  the 
forms  of  the  blotches  vary  indefinitely,  as  some  are  serrated  on  their 
borders,  others  present  an  unbroken  line.  The  distinctness  of  the  pat- 
tern of  coloracion  also  depends  somewhat  upon  seasou,  the  markings 
being  clearest  just  after  the  shedding  of  the  skin.  There  is  certainly 
no  specific  difference  between  the  two  supposed  species,  and  van* 
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distinction  can  hardly  be  predicated,  at  least  upon  the  characters 
yet  adduced.    In  any  event,  the  specimens  above  enumerated  are  the 
C.  conflnentus  of  Say.    Two  of  these  are  of  unusual  size,  being  both 
four  feet  in  length,  a  dimension  near  the  known  maximum  of  this 
though  less  than  that  of  some  others.    The  average  length  is 
than  three  feet,  and  the  calibre  of  the  body,  even  in  the  largest 
mples,  is  relatively  inferior  to  that  of  several  Southern  species. 
The  number  of  rattles  in  this  and  other  species,  though  of  course  iucreas- 
with  age,  is  not  an  infallible  clue  to  the  age  of  a  specimen ;  for,  acci- 
1  variation  aside,  it  is  far  from  proven  that  an  annual  increase  by 
is  regular.    On  the  contrary,  the  growth  of  the  organ  must  depend 
ly,  as  in  all  parallel  cases,  upon  the  vigor  of  the  individual,  which 
*»ot  the  same  at  all  periods  of  life,  granting  even  a  continuous  state 
X>erfect  health.    The  purpose  subserved  in  the  economy  of  the  ani- 
by  this  singular  organ  has  beeu  the  subject  of  much  speculation  and 
ion.    It  is  difficult  to  perceive  of  what  use  the  rattle  can  be,  either 
procuring  prey  or  avoiding  enemies.    We  do  not  know  that  it  comes 
****€  play  at  all  in  the  pursuit  of  prey,  while  the  actual  result  of  its  use 
*•  a  menace  in  self-defence  is  the  reverse  of  beneficial  to  the  serpent, 
•ince  the  sound  serves  to  direct  and  provoke  attack  from  all  enemies 
"^bich  the  animal  has  occasion  to  fear.    The  theory  that  the  rattle  is  a 
t>art  of  the  serpent's  means  of  terrifying  its  intended  victim,  used  as  an 
adjunct  of  other  supposed  powers  of  fascination,  may  be  safely  held  in 
^taeck  until  it  is  proveu  that  this  peculiar  influence  is  ever  exerted  to 
tile  extent  of  preventing  its  prey  from  seeking  safety  in  flight.    The 
tootion  that  the  rattle  is  intended  to  serve  as  a  warning,  and  thus  offset 
the  venomous  nature  and  highly  dangerous  powers  of  the  serpent,  is 
contrary  to  all  analogy,  since  animals  are  endowed  with  attributes  for 
their  own  good,  irrespective  of  the  result  upon  others,  and  would  re- 
quire a  faith  in  the  intervention,  for  the  benefit  of  the  dominant  species 
of  the  Mammalia,  of  special  Providences,  a  belief  now  held  by  few  thought- 
ful persons.    It  has  been  suggested  that  the  rattle  may  be  used  to  call 
the  sexes  together,  and  thus  serve  a  useful  purpose  in  the  perpetuation 
[     of  the  species, — a  hypothsis  less  untenable  thau  some  of  the  others  which 
[      have  been  advanced.    Another  supposition,  made  irrespective  of  u  final 
'*.      causes",  is,  that  the  rattle  has  resulted,  iu  the  course  of  time,  from  the 
continual  agitation  of  the  caudal  extremity  of  these  highly  nervous  aud 
irritable  creatures,  and  that  it  has  no  special  fuuction.    This  seems  not 
unreasonable,  although,  in  view  particularly  of  the  fact  that  rattlesnakes 
alone,  of  the  many  equally  or  more  venomous  reptiles,  have  such  ap- 
pendage, it  is  not  entirely  satisfactory.    One  thoroughly  established  fact 
concerning  the  rattle  is  that  its  practical  operation  is  injurious  to  its 
i>08se8Sor  by  provoking  attack  from  those  who  can  cope  with  it  success 
.     folly.    It  may  be  suggested,  that  inasmuch  as  to  an  unpracticed  ear  the 
'     rattle  of  the  Crotalus  cannot  be  distinguished  from  the  crepitation  of  th* 
large  Western  grasshopper,  it  may  serve  the  purpose  of  attractir*" 
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within  reach  of  the  fangs  of  the  snake  the  many  birds  who  greedily  de- 
vour these  insects.  The  rattle  has  been  heard  at  times  when  no  apparent 
cause  of  irritation  to  the  snake  existed,  and  a  case  has  been  reported  in 
which  a  biped  was  drawn  within  reach  of  a  rattler,  thinking  it  a  grass- 
hopper. 

The  principal  enemies  of  the  rattlesnake,  besides  man,  are  wild  hogs, 
l>eccaries,  and  deer.  The  latter  kill  the  serpent  when  coiled  by  striking 
with  the  hoofs;  the  former  attack  it  successfully  with  hoofs  and  teeth, 
and  in  some  regions  derive  no  small  part  of  their  subsistence  from  this 
source.  The  popular  belief  that  the  venom  of  the  rattlesnake  is  innoc- 
uous to  hogs  is  merely  a  partial  statement  of  the  fact  that  the  fluid  usu- 
ally fails  to  enter  the  circulation  through  the  layer  of  adipose  tissue 
with  which  these  animals  are  commonly  covered.  The  venom  is  con- 
ceded to  be  innocuous  when  introduced  to  the  stqmach,  and  the  flesh 
of  the  rattlesnake  is  as  edible  as  that  of  other  serpents.  The  fatality  of 
the  rattlesnake's  bite  is  by  no  means  the  constant  element  generally 
supposed,  hut  the  result  may  vary  from  the  slightest  amount  of  poison- 
ing tooue  rapidly  fatal.  This  depends  altogether  upon  the  amount  of 
venom  absorbed  in  the  system,  aud  the  rapidity  of  its  diffusion  through 
the  circulation,  matters  which  turn  upon  the  amount  of  venom  in  store 
at  the  moment  of  striking,  the  vigor  of  the  auimal  at  the  time,  the  pen- 
etration of  the  tooth,  the  part  of  the  body  struck,  aud,  finally,  the  state 
of  health  of  the  person  attacked.  No  positive  specific  antidote  is 
known.  Surgical  means  of  preventing  dispersion  of  the  poison  through 
the  system,  and  alcoholic  stimulation  to  the  highest  pitch,  are  the 
usual  resorts. 

It  may  not  be  out  of  place  to  refer  in  this  connection  to  the  inter- 
esting mechanism  of  the  poison  apparatus,  as  it  is  a  matter  not  very 
generally  known  as  yet,  though  clearly  set  forth  by  the  researches  of 
specialists,  notably  Dr.  S.  Weir  Mitchell.  The  venomous  fluid  to  1* 
injected  into  a  wound  made  by  the  teeth  has  nothing  to  do  with  the 
ordinary  saliva,  as  popularly  supposed;  nor  does  the  forked  tongue  or 
any  of  the  numerous  small  teeth  of  the  mouth  take  part  in  the  iuflictiou 
of  the  wound.  The  tongue  aud  smaller  teeth  are  essentially  the  same 
as  in  any  harmless  serpent.  The  active  instruments  are  a  pair  of  fangs.* 
oue  on  each  side  of  the  upper  jaw,  rooted  in  the  maxillary  bones,  which 
bear  no  other  teeth.  The  tangs  vary  iu  size,  being  sometimes  half 
an  inch  long.  They  are  somewhat  conical  and  scythe-shaped,  with  an 
extremely  line  point;  the  convexity  looks  forward,  the  point  downward 
and  backward.    The  fang  is  hollow,  for  transmission  of  the  venom ;  hut 

*  It  may  be  mentioned,  as  a  fact  of  some  interest,  that,  while  in  C  oo  n fluent  it  *\\i*' 
fangs  are  generally  shed  or  pushed  out  of  place  at  variable  periods  of  time  (probably 
in  twelve  months),  in  C.  adamanlem  atror,  a  species  cornmou  in  theSouoran  region,  tbis 
shedding,  or  loss,  frequently  fails  to  take  place,  and  it  is  common  to  find  generally  iu 
i  he  right  side  of  the  jaw  of  this  species  two  or  more  fangs  in  position.  In  one  speci- 
men lately  examined,  threw  were  fonnd  in  posiion,  and  behind  them  three  or  fonroth- 
ers  were  advanced  in  growth. 
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8truction  of  the  tube  is  not  as  if  a  hole  had  been  bored  through 
tooth.  It  is  in  effect  a  flat  tooth,  with  the  edges  rolled  over 
r  till  they  meet,  converting  an  exterior  surface,  first  into  a  groove, 
Into  a  tube.  This  is  shown,  on  microscopic  examination  of  a  see- 
the tooth,  by  the  arrangement  of  the  dentine.  Unlike  an  ordi- 
otb,  the  fang  is  movable,  and  was  formerly  supposed  to  be  hinged 
ocket,  since  it  is  susceptible  of  erection  and  depression.  But 
th  is  firmly  socketed,  and  the  source  of  this  movement  is  the 
>ry  bone  itself,  which  rocks  to  and  fro  by  a  singular  contrivance. 
Axillary  is  a  small,  stout,  triangular  bone,  movably  articulated 
pith  a  smaller  one,  the  lachrymal,  which  is  itself  hinged  upon  the 
Behind,  the  maxillary  articulates  with  the  palatal  and  ptery- 
oth  of  which  are  of  rod-like  shape,  and  are  acted  upou  by  the 
pterygoid  muscle,  the  contraction  of  which  pushes  them  for- 
This  forward  impulse  of  the  palatal  and  pterygoid  is  communi- 
3  the  maxillary,  against  which  they  abut,  causing  the  latter  to 
lpon  the  lachrymal.  In  this  rocking  forward  of  the  maxillary, 
ket  of  the  fang,  and  with  it  the  tooth  itself,  rotates  in  such  man- 
t  the  apex  of  the  tooth  describes  the  arc  of  a  circle,  and  finally 
lownward  instead  of  backward.  This  protrusion  of  the  fang  is 
automatic  motion,  consequent  upon  mere  opening  of  the  mouth, 
erly  supposed,  but  a  volitional  act,  as  the  reverse  motion,  namely, 
ling  back  of  the  tooth,  also  is ;  so  that,  in  simply  feediug,  the 
re  not  erected.  The  folding  back  is  accomplished  by  the  ecto- 
>id  and  sphenopalatine  muscles,  which,  arising  from  the  skull 
as  a  fixed  point  of  action,  in  contracting  draw  upon  the  jaw-bones 
a  way  that  the  maxillary,  and  with  it  of  course  the  fang,  are 
>d,  when  the  tooth  is  folded  back  with  an  action  comparable  to  the 
g  of  the  blade  of  a  pocket-knife.  All  the  motions  of  the  fangs 
trolled  by  these  two  sets  of  antagonistic  muscles,  one  of  which 
is  the  fangs  for  action,  while  the  other  stows  them  away  when 
ited. 

angs,  when  not  in  use,  are  further  protected  by  a  contrivance  for 
ug  them,  so  that  they  rest  like  a  sword  in  its  scabbard.  This  is 
f  mucous  membrane,  the  vagina  dentis,  which  euvelopes  the  tooth 
ood,  enwrapping  its  base,  and  slipping  down  over  its  length, 
is  a  consequence  of  its  elastic  texture,  partly  on  account  of  its 
ions.  Erection  of  the  fang  causes  the  sheath  to  slip  off,  like  the 
>f  a  glove,  and  gather  in  folds  around  the  base  of  the  tooth.  This 
•ment  can  be  readily  examined  without  dissection. 
>oisonous  fluid  is  secreted  in  a  gland  which  lies  against  the  side 
kull,  below  aud  behiud  the  eye,  of  a  flattened  oval  shape,  obtuse 
tapering  in  trout  to  a  duct  that  ruus  to  the  base  of  the  tooth, 
t  going  into  the  minute  anatomy  of  the  gland,  it  may  be  described 
j,  or  reservoir,  in  the  walls  of  which  the  numerous  secretory  fol- 
e  imbedded  5  it  is  invested  with  two  layers  of  dense,  white,  fibrous 
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tissue,  the  outer  of  which  gives  off  three  strong  ligaments  that  hold  it 
in  place.  In  a  large  snake,  the  entire  gland  may  be  nearly  an  inch  long 
and  one-fourth  as  wide,  weighing,  empty,  ten  or  twelve  grains,  and  hav- 
ing a  capacity  of  ten  or  fifteeu  drops  of  fluid.  There  is  no  special  reser- 
voir for  the  venom,  other  than  the  ceutral  cavity  of  the  gland.  A  certain 
dilatation  of  one  portion  of  the  duct,  formerly  supposed  to  be  such  store- 
house, is  due  to  thickening  of  its  walls,  without  corresponding  increase 
of  capacity,  resulting  from  muscular  fibres  which  serve  as  a  sphincter 
to  compress  the  caual  and  prevent  wasteful  flow  of  the  contents.  There 
is  further  provision  to  this  same  end.  When  the  tooth  is  folded  back, 
the  duct  attached  to  its  root  is  submitted  to  some  strain,  which  pushes 
it  against  a  shoulder  of  the  maxillary  bone,  and  tends  to  shut  off  the 
communication. 

The  injection  of  the  venom,  though  to  all  appearance  instantaneous, 
is  a  complicated  process  of  several  rapidly  consecutive  steps.  Forcible 
voluntary  closure  of  the  jaws  may  always  be,  if  desired,  accompanied 
by  a  gush  of  the  venom,  owing  to  the  arrangements  of  the  muscles  which 
effect  such  movement  of  the  under  jaw.  These  are  the  temporales,  one 
of  the  three  of  which  is  situated  in  such  relation  to  the  poison-sac  tbat 
its  swelling  in  contraction  presses  upon  the  receptacle  aud  squeezes  oat 
the  fluid.  The  force  of  ejection  is  seen  when  the  serpent,  striking  wildly, 
misses  its  aim ;  uuder  such  circumstances,  the  stream  has  been  seen  to 
spirt  five  or  six  feet.  A  blow  given  in  anger  is  always  accompanied  by 
the  spirt  of  venom,  even  when  the  fang  fails  to  engage,  from  whatever 
cause.  But  since  this  result  does  not  follow  upon  mere  closure  of  the 
mouth,  it  is  probable  that  tho  two  posterior  temporals  ordinarily  effect 
this  end,  the  more  powerful  action  of  the  anterior  temporal  (the  one 
which  presses  upon  the  poison-sac)  being  reserved  for  its  special  purpose. 
There  is  one  very  curious  piece  of  mechanism  to  be  noted  here.  Since 
the  serpent  always  snaps  its  jaws  together  in  delivering  a  blow,  the 
points  of  the  erected  fangs  would  penetrate  the  under  jaw  itself  in  case 
they  failed  to  engage  with  the,  object  aimed  at,  were  there  no  contriv- 
ance for  preventing  such  disaster  to  the  snake.  But  there  is  a  certain 
movement  among  the  loose  bones  of  the  skull,  perhaps  not  well  made 
out,  the  result  of  which  is  to  spread  the  points  of  the  fangs  apart  in 
closure  of  the  mouth,  so  that  they  clear  the  sides  of  the  under  jaw,  in- 
stead of  impinging  upon  it. 

The  complicated  mechanism  of  the  act  of  striking  may  be  thus  de- 
scribed : — The  snake  prepares  for  action  by  throwing  itself  into  a  number 
of  superimposed  coils,  upon  the  mass  of  which  the  neck  and  a  few  inches 
more  lie  loosely  curved,  the  head  elevated,  the  tail  projecting  and  rap- 
idly vibrating.  At  the  approach  of  the  intended  victim,  the  serpent, 
by  sudden  contraction  of  the  muscles  upon  the  convexity  of  the  curve* 
straightens  out  the  anterior  portion  of  the  body,  and  thus  darts  forward 
the  head.  At  this  instant,  the  jaws  are  widely  separated,  and  the  back 
of  the  head  fixed  firmly  upon  the  neck.     With  the  openiug  of  the  mouth, 
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the  spheno-palatines  contract,  and  the  fangs  spring  into  position,  throw- 
ing off  the  sheath  as  they  leap  forward.  With  delivery  of  the  blow  and 
penetration  of  the  fangs,  the  lower  jaw  closes  forcibly,  the  muscle  that 
executes  this  movement  cansing  simultaneously  a  gush  of  venom 
through  the  tabular  tooth  into  the  wound.  There  are  also  some  second- 
ary actions,  though  all  occur  at  nearly  the  same  instant.  The  mouth 
fixed  at  the  wound  drags  upon  it  with  the  whole  weight  of  the  snake's 
body.  This  dragging  motion  is  accompauied  by  contraction  of  the 
ectopterygoid  and  sphenopalatine  muscles,  which  ordinarily  fold  back 
the  tooth;  but  the  fang  being  at  this  moment  engaged  iu  the  flesh,  the 
action  of  the  muscles  only  causes  it  to  bury  itself  deeper,  and  thus  en- 
large the  puncture.  The  train  of  action  seems  to  be,  the  reaching  of 
the  object,  the  blow,  the  penetration,  the  injection  of  the  poison,  and 
the  enlargement  of  the  wound.  These  actions  completed,  the  serpent 
loosens  its  hold  by  opening  the  jaws,  and  disengages  itself,  sometimes 
not  without  difficulty,  especially  when  the  bitten  part  is  small  and  the 
numerous  small  teeth  have  caught.  The  head  is  withdrawn,  the  fangs 
folded,  the  mouth  closed,  and  the  former  coiled  attitude  of  passive 
defense  is  resumed. 

These  remarks  apply  in  substance  to  other  species  as  well  as  to  the 
one  now  under  special  consideration.  Upward  of  eighteen  species,  not 
counting  Ancistrodon,  are  described  as  inhabitants  of  the  United  States, 
nearly  all  of  which  occur  in  the  West  and  Southwest.  Our  rattlesuakes 
fall  in  two  genera,  Crotalus  and  Caudisona,  readily  distinguished  by  the 
scatellation  of  the  head.  In  the  former,  the  top  of  the  head  is  covered 
with  a  large  number  of  small  asymmetrical  scales  like  those  on  the  body ; 
in  Caudisona7  the  same  region  is  shielded  by  a  definite  small  number  ot 
large  flat  places  symmetrically  disposed.  Crotalus  korridns  is  a  most 
widely  dispersed  species  of  Eastern  North  America,  the  only  other  spe- 
cies of  the  same  portion  of  the  continent  being  C.  adamanteus,  the  "Dia- 
mond" rattlesnake  of  the  South  Atlantic  and  Gulf  States.  With  the 
latter  is  found  associated  a  species  of  Caudisona,  namely,  C.  miliarius, 
the  small  spotted  rattlesnake;  but  the  best  known  species  of  the  latter 
genus  is  Caudisona  tergeminus,  the  common  "  Massasauga"  of  the  interior 
States  and  of  the  Plains.  Texas,  New  Mexico,  and  Arizona  furnish  the 
largest  number  of  species. 

Crotalus  confluentus  is  a  species  of  more  and  general  distribution  in 
the  West,  from  the  Mexican  to  the  British  boundary,  and  on  both  sides 
of  the  Rocky  Mountains.  It  is  associated  in  some  parts  with  the 
Massasauga,  but  in  other  regions,  as  in  the  one  now  under  considera- 
tion, it  is  the  only  known  representative  of  its  family.  It  appears  to 
be  particularly  numerous  in  the  region  of  the  Yellowstone,  where, 
according  to  Mr.  Allen,  it  was  estimated  that  two  thousand  were  killed 
daring  the  expedition  of  1872.  Farther  northward,  it  is  less  abundant, 
though  fairly  to  be  considered  common  in  the  region  of  the  Upper  Mis- 
souri and  Milk  River  and  some  of  their  northern  tributaries.    Along  the 
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northern  boundary  line,  its  distribution  appears  to  be  determined  ven 
nearly  by  the  Missouri  watershed,  as  limited  by  the  Coteau.  This  car- 
ries its  range  somewhat  into  the  British  Possessions,  so  that  it  is  prob- 
ably the  most  northern  species  of  the  genus.  It  does  not  appear  to 
exist  along  that  portion  of  the  line  represented  by  the  watershed  of  the 
Bed  River  of  the  North,  where  none  were  observed  by  the  commission. 
1  shall  have  frequent  occasion  to  allude  to  the  great  difference  in  the 
fauna  and  flora  of  these  two  portions  of  the  line  sharply  divided  by 
the  Coteau  of  the  Missouri.  The  presence  among  plants  of  the  Opuntia 
misHOuriensis  and  the  prevalence  of  Artemisia,  the  occurrence  of  Centro- 
ccrcua  uropliasianus  among  birds,  of  Cynomys  ludovicianus  among  mam- 
mala,  and  of  Phrynosoma  douglasi  and  Crotalus  eonfluentus  among  rep- 
tiles, are  some  of  the  prominent  features  of  the  Missouri  watershed  as 
contrasted  with  that  of  the  Bed  Biver.  C.  eonfluentus  is  also  found 
extending  to  New  Mexico,  Utah,  Colorado,  Arizona,  California,  Nevada, 
and  even  to  the  islauds  of  Santa  Barbara  Channel,  California;  bat  tbe 
typical  Crotalus  of  the  Sonorau  region  is  <7.  adamanteus  atrox,  a  sab- 
species  of  our  Southern  serpent,  of  the  Pacific.  C.  lucifer,  a  well- 
marked  and  distinct  form,  is  found  in  Arizona  and  the  Pacific  region. 

The  pairing  season  of  these  serpents  is  in  midsummer,  wheu  tber 
have  several  times  been  observed  in  ooitu.  Little,  however,  has  beeu 
ascertained  respecting  their  reproduction.  About  half  the  year,  in  most 
latitudes,  they  hibernate  in  holes  in  the  ground.  They  have,  however, 
been  observed  abroad  after  severe  frosts  in  the  Yellowstone  region.  At 
Fort  Randall,  on  the  Missouri,  they  were  stated  to  reappear  in  May 
with  the  loosening  of  the  ground  from  frost.  As  in  the  case  of  other 
species,  there  is  a  regular  annual,  or  perhaps,  as  iu  some  other  Ophi- 
dians and  as  in  Saurians,  a  more  frequent  casting  of  the  skin.  During 
the  moult,  they  are  reported  to  be  specially  venomous,  but  probably 
upon  no  other  foundation  than  that  at  this  time  their  sluggishness 
results  in  the  accumulation  of  a  large  supply  of  the  poisonous  fluid.  1° 
one  of  the  specimens  secured  were  found  the  remains  of  a  Prairie  Squir- 
rel (Spermophilus  rivhardmni),  the  most  abundant  mammal  of  the  Milk 
River  region ;  and  it  is  probable  that  these  animals,  together  with  the 
allied  species,  form  a  large  part  of  their  subsistence. 

While  the  venomous  properties  of  these  reptiles,  not  easily  overrated* 
should  suffice  to  ensure  due  caution  in  capturing  or  killing  them,  it  is  as 
well  to  remember  that  the  utmost  range  of  a  rattlesnake's  blow  is  less 
than  its  own  length.  They  may  readily  be  captured  alive  by  pinning 
down  the  neck  with  a  forked  stick,  and  may  be  handled  with  impunity, 
when  not  too  large  and  powerful,  if  seized  immediately  behind  the  head- 
In  case  of  a  strong  snake,  however,  the  power  of  constriction  is  suffi- 
cient to  paralyze  the  muscles  of  both  arms,  as  in  the  case  of  a  person 
we  knew  who  had  seized  two  of  these  reptiles  by  the  back  of  the  neck. 
He  had  to  be  relieved  by  a  bystander.  A  method  employed  in  the  South 
to  capture  the  C.  adamant-en*  is  perhaps  worthy  of  mention.     A  silk 
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dkerchief  is  fastened  to  the  end  of  a  pole,  which  is  held  toward  the 
tie,  which  strikes  fiercely  at  it,  the  fangs  and  teeth  become  engaged 
tie  fibre  of  the  silk,  and  a  dexterous  movement  of  the  stick  readily 
s  oat  the  fangs,  aud  the  reptile  can  be  approached  with  safety, 
here  seems  to  be  a  special  and  peculiar  enmity  existing  betweeu  the 
tlesnake  and»Moccasin  and  the  Blacksnake  (Bascanium)  and  u  King 
ke"  (Ophibolus  getulus  sayi);  these  two  latter  species  waging  a 
stant  warfare  against  the  former,  and  invariably  conquering,  accord- 
to  information  received  from  reliable  parties.  After  the  conflict,  the 
ijaished  is  eaten  by  the  victor.  In  one  case  reported,  a  large  Black - 
te  (Bascanium  constrictor)  had  seized  a  Rattlesnake  (Orotalus  ada- 
teus),  and  entwined  two  or  more  folds  behind  his  head  and  several 
>r  eight  inches  farther  back;  then  by  muscular  effort  had  torn  the 
y.  It  is  a  well-known  fact  that  both  Rattlesnakes  and  Moccasins 
endeavor  to  get  away  from  the  "King  Snake"  (Ophibolus  getulus 
);  and  in  the  South  this  beautiful  and  harmless  species  is  protected 
iew  of  this  fact. 

Genus  OAUDISONA.    Laur. 

Gaudisona  tergemina.    (Say)  Cope. 

The  Massasauga,  or  Prairie  Rattlesnake. 

aUt  tergeminus,  Say,  Long's  Exped.  R.  MtH.  i.  1823,  499. — Harlan,  Jour.  Acad. 

Nat.    Sci.  Phila.  1827,  372.— Cope,  Mitchell's  Researches,  App.  1861,  125.— 

Ha  yd.  Trans.  Amer.  Phil.  Soc.  xii.  1862, 177  (Yellowstone). 
abphcrus  tergeminus,  Gray,  Synop.  Rept.  78  ;  Cat.  Rept.  Br.  Mas.  18. — Holbr.  N. 

Am.  Herpet.  2d  ed.  iii.  1842,  29,  pi.  5.— DbKay,  N.  Y.  Fn.  iii.  1842,  57.— Bd. 

&  GiR.  Cat.  N.  A.  Rept.  1853,  14.— Bm  P.  R.  R.  Rep.  x.  1851,  pi.  25,  f.   9 

(no  text). 
Aitona  tergemina.  Cope,  Check  List  N.  A.  Bat.  aud  Rep.  1875,  34. 
}4ibphoru8 ,  Agass.  L.  Superior,  1850,  381,  pi.  6,  f.  6,  7,  8. 

Var  ?    (Black  Massasauga.) 

ulopharus  kirtlandii,  Holbr.  N.  Am.  Herpet.  2d  ed.  iii.  1842,  31,  pi.  6.— Gray,  Cat 
Br.  Mus.  18.— Bd.  &  GiR.  Cat.  N.  A.  Rept.  1853,  16.— Bd.  P.  R.  R.  Rep.  x. 
1859,  pi.  251,  f.  11,  11  bis  (no  text). 

alophorus  massasauga,  Kirtl.  apud  Bd.  Serpents  N.  Y.  11,  pi.  1,  f.  2. 

'his  species  is  distributed  io  prairie  countries  from  Ohio  aud  Michigan 
itward,  finding  its  most  western  limit  in  the  region  of  the  Yellow- 
oe.  It  is  readily  distinguished  from  any  species  of  Crotalus  by  the 
sence  of  few  (9)  large  symmetrical  plates  on  the  head,  as  in  serpents 
leraily,  instead  of  numerous  small  scales,  like  those  on  the  body. 
3  rattle  is  much  smaller  than  in  Crotalus.  The  size  varies  from  one  to 
ee  feet.  The  groundcolor  above  is  brown,  marked  with  blotches  of 
p  chestnut-brown,  blackish  ou  the  periphery,  and  margined  with 
lowish-white. 


\ 
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Family  COLUBRID.E. 

Genus  HETER'JDON.    Bcauv. 
Heterodon  simus  nasious.   (B.  &  0.)  Cope. 

Hog-nosed  Snake;  Sand  Viper;  Puffing  Viper;  Bfbwing  Adder. 

Heterodon  furious,  Baird  &  Girard,  Stausbnry's  Exp.  Great  8alt  Lake,  ttfil, 
352.— B air d  &  Gik.  Cat.  N.  A.  Reptiles,  1853,  61,  157.— Hallow.  8ttgr.B*. 
Expl.  Zufii  and  Colorado  R.  1453,  147.— Bd.  P.  R.  R.  Rap.  4, 1860,  Whipps* 
Route,  Reptiles,  41.— Bi>.  P.  R.  R.  Rep.  x.  I860,  Beokwith's  Route,  B*- 
tiles,  19.— Bd.  U.  8.  Mex.  B.  Survey,  ii.  pt.  ii.  1859,  18,  pL  11,£1.— HaY». 
Trans.  Amer.  Phil.  800.  xii.  1882,  177.— Cope,  Pro©.  Aoad.  Nat  8eL  Phfla. 
1866,  307.— Allen,  Proc.  Bost.  80c.  Nat.  Hist,  xvii.1874,  09. 

Heterodon  simus  subep.  nasious.  Cope,  Cheek  List  Bat.  and  Rep.  N.  A.  1875, 43. 

Specimen. 
No.  1101.    Big  Muddy  River,  Montana.    Jnne  85, 1874. 

The  serpents  of  the  genus  Heterodon  are  medium-sized  or  rather 
small  species,  thick-set  in  form  and  sluggish,  of  repulsive  aspect,  not 
distautly  resembling  some  of  the  venomous  species,  especially  the  Cop- 
perhead {Ancistrodon  contortrix).  The  similarity  to  poisonous  species  ■ 
heightened  by  the  flat,  broad,  triangular  shape  of  the  head  and  the 
habit  of  hissing  wheu  irritated.  They  are  commonly  called  "Adders* 
and  "Vipers",  and  are  reputed  venomous;  nevertheless,  they  are  per- 
fectly harmless.  They  caunot  be  provoked  to  bite.  The  belief  in  the 
poisonous  qualities  is  further  heightened  by  the  presence  of  two  toler- 
ably large  teeth  in  each  upper  jaw,  resembling  fangs,  thepe  teeth  neinf 
the  ninth  (?)  of  the  series  in  some  individuals,  their  bases  being  below 
the  fifth  upper  labial.  There  is  no  groove  present,  nor  is  the  tooth  mov- 
able. We  do  not  know  that  this  fact  has  ever  been  before  mentioned, 
although  the  post-palatine  teeth  are  spoken  of  as  being  larger  thtB 
others.  These  large  teeth  have,  however,  a  sort  of  sheath  over  them, 
similar  to  the  fang-sheath  of  Crotalus.  There  is  an  interval  between 
the  small  auterior  teeth,  and  these  are  not  contained  in  the  same  sheath 
as  the  fang-like  tooth,  which  in  some  cases  is  found  to  have  in  its  sheath 
one  or  more  smaller  fang-like  teeth.  They  may  be  distinguished  from 
any  other  serpents  of  this  country  by  the  sharp- pointed  and  elevated 
end  of  the  muzzle,  the  rostral  plate  being  prolonged  into  a  spur. 

The  preseut  species  finds  its  uearest  ally  in  the  Heterodon  simus  of  the 
Southern  States,  sharing  with  this  species  the  separation  of  the  median 
plate  behind  the  rostral  from  the  frontals  by  the  interposition  of  several 
small  plates.  From  H.  simus  it  is  distinguished  by  the  slaty-blackt 
which  occupies  all  or  most  of  the  under  surface.  The  color  above  ieafl 
obscure  grayish-brown,  with  very  numerous  darker  blotches  along  the 
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lorsal  line,  and  usually  other  smaller  ones  on  the  sides.     Bat  the 

narkings  are  never  bold,  sometimes  nearly  obsolete. 
This  is  the  most  abundant  and  wide-ranging  species  of  the  genus, 

occurring  throughout  the  West  east  of  the  Rocky  Mountains.  The 
specimen  above  noted  is  particularly  interesting  in  the  fact  that  it  is 
the  northernmost  one  hitherto  recorded,  demonstrating  a  wider  range, 
not  only  of  the  species,  bat  of  the  genus,  than  was  before  known.  Mr. 
Allen  procured  it  on  the  Yellowstone,  and  it  appears  to  increase  in 
Bombers  southward,  being  one  of  the  more  common  serpents  of  New 
Mexico  and  Arizona.  I  am  uuder  the  impression  that  I  saw  the  same 
species  beyoud  the  Missouri  watershed,  at  Chief  Mountain  Lake ;  but 
the  individual  was  aufortunately  not  secured.* 

*  Professor  Cope,  in  his  recent  Check  List,  baa  seen  tit  to  reduce  the  numbers  of 
•peeies  of  this  genns  to  four,  which  are  readily  separated  into  two  groups  as  follows: — 
A  Heterodon  platyrkinu*. 

HeUrodon  platyrkinus  subspecies  atmodei. 
With  the  azygos  behind  the  rostral  plate  in  contact  with  the  frontal  plates. 
B.  Heterodon  rimus  subspecies  rimus. 
HeUrodon  rimus  subspecies  nascius. 
With  the  azygos  behind  the  rostral  plate  separated  by  a  varying  number  of 
small  plates. 
In  this  connection,  it  may  be  mentioned  that  if  color  should  be  taken  into  considera- 
tion as  a  specific  marking,  it  seems  that  Baird  and  Girard's  JBT.  niger  should  be  admitted 
at  a  subspecies  of  H,  pUUyrhinus,  for  not  only  is  there  a  very  marked  difference  of  col- 
station  (some  species  of  H.  niger  being  entirely  black),  but  as  a  rule  the  rostral  of  H. 
niger  is  much  more  developed  than  that  of  H.  platyrhinus,  and  the  dorsal  carina  are 
tents  and  very  well  marked,  and  there  are  obvious  differences  in  the  size  of  the  scales. 
It  is  true  that  in  examining  a  number  of  specimens  of  H.  platyrhinus,  H,  niger,  and 
H,  atnodes,  it  will  be  found  that  a  regular  intergradation  of  color  exists ;  but  if  atmodes 
isto  be  admitted  as  a  good  and  valid  subspecies  of  H.  platyrhinus,  it  would  seem  that 
H.  tiger  is  entitled  to  the  same  respect.    In  an  examination  of  the  different  specimens  of 
Heterodon  in  the  National  Museum,  Smithsonian  Institution,  the  authors  were  fortunate 
taoogh  to  discover  a  species  called  HeUrodon  kennerlyi  by  Kennioott,  in  the  Proceed- 
ings of  the  Acad,  of  Nat.  Sci.  Phila.,  1860,  pp.  336  and  337 ;  and  as  after  a  careful  exam- 
ination of  several  specimens,  the  specific  characters  of  them  compare  entirely  with  the 
type,  the  entire  description  is  here  given.    The  species  naturally  falls  near  the  B.  or 
saw  group,  in  which  the  azygos  is  separated  from  the  frontals,  not  by  a  varying  num- 
ber of  plates,  but  by  exactly  two  plates  in  five  specimens  and  by  three  in  one  speci- 
>md.   These  specimens  are  from  the  following  localities : — 

1282.  Matamoras,  Texas. 
7290.  Lower  Rio  Grande. 
5185.  Fort  Stockton,  Texas. 
8878.  Southern  Arizona. 
8413.  Southern  Arizona. 
A  comparison  of  these  specimens  with  eighteen  well-marked  species  of  H.  rimus 
mjmw  shows  that  although  these  latter  vary  as  to  the  number  of  scales  separating 
the  azygos  and  frontals,  in  no  respect  does  it  approach  the  regularity  and  systematic 
•rraagement  of  the  scales  in  //.  simus  kennerlyi. 

Heterodon  sim us  krnnkrlyi.    (Kennic.)  C.  cf  Y. 

&  kennerlyi,  Eennicott. 

Spbc.  char. — Head  broad,  very  short  anteriorly.    Rostral  plate  very  large.    Loral 
plate  very  small,  sometimes  absent.    Only  two  supplemental  plates  behind  the  azygos ; 
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Genus  EUTfiNIA.    Saird  &  GiranL 

Coluber,  Tropidonotus,  sp.,  AuCT. 

EtUainia,  Baird  &,  Girard,  Cat  N.  Am.  Reptiles,  1863. 

Eutwnia,  emend. 

To  the  few  specie*  of  this  genus  known  to  the  older  authors  note 
the  names  of  Coluber  or  Tropidonotui,  many  were  added,  in  185%  by 
Baird  and  Girarrl,  at  the  date  of  establishment  of  the  genus  Ihtimia,* 
majority  of  the  fifteen  8pecies  described  in  the  catalogue  of  the  author* 

the  latter  is  sometimes  replaced  by  two  symmetrical  contiguous  plates,  and  without  aay 
supplemental.  The  prenasal  and  prefrontal  in  contact  with  tho  posterior  proeewef 
the  rostral.  Dorsal  row  of  scales  twenty-three,  all  oarlnated  except  the  first  and  ase- 
ond,  which  are  perfectly  smooth.  Gronnd-oolor  light  yellowish  gray ;  a  dorsal  serin 
of  rather  indistinct,  rounded  or  subquadrate,  brown  blotches ;  a  seoond  series  of  smauet, 
circular  spots,  mnch  darker  and  more  distinct ;  below  this  a  third  and  more  indistinct 
series. 

Descr.— In  its  general  form  and  appearance,  this  resembles  the  H.  masicus,  with 
which  it  is  sometimes  fonnd  associated.  The  body,  however,  ia  rather  shorter  aal 
thicker  than  in  H.  nasicus,  and  the  head  is  broader,  with  the  pert  of  the  head  anterior 
to  the  eye  decidedly  shorter.  The  nasals  are  not  as  well  developed  longitudinally  si 
in  H.  nasicus,  but  the  result  of  this  shortness  of  the  anterior  part  of  the  head  is  ass 
in  the  very  small  loral,  which  is  frequently  wanting  entirely.  There  ia  never  maw 
than  one  loral,  while  frequently  two  are  seen  in  H.  nasicus,  in  whioh  the  loral  is  is 
every  case  strikingly  larger  than  in  kcnnerlyi.  The  most  striking  difference  betweea 
these  species  is  in  the  number  of  small  plates  surrounding  the  asygos  or  postrostnL 
While  in  II.  nasicus  there  are  always  at  least  ten  of  these,  one  or  two  of  which  margU 
the  inner  edges  of  the  preuasals  and  prefrontals,  there  are  never  more  than  two,  and 
frequently  but  one  additional  plate,  in  H.  kennerlyi,  and  the  prenasal  and  prefrontal 
are  always  in  contact  with  the  posterior  process  of  the  rostral.  The  azygos  is  short, 
nearly  an  broad  as  long,  and  usually  there  are  just  behind  it  two  contiguous  plates  of 
about  the  same  size,  separating  it  from  the  postfrontal,  but  not  from  the  prefrontal- 
Frequently,  however,  the  azygos  is  longitudinally  divided,  and  without  any  additional 
plates,  but  in  contact  with  the  rostral  auteriorly,  and  the  vertical  posteriorly,  and  not 
separated  from  the  postfrontals.  The  vertical,  occipitals,  superciliaries,  and  labials 
are  much  as  in  H.  nasicus,  though  generally  less  developed  longitudinally.  The  rostral 
in  as  largo  as  in  II.  nasicus.  The  two  outer  dorsal  rows  are  both  perfectly  smooth ;  in 
H.  nasicus,  the  second  is  distinctly  though  delicately  carinate. 

The  ground-color  is  light  yellowish-gray,  with  a  dorsal  series  of  rather  indistinct 
snbquadrate  or  rounded  blotches,  two  to  two  and  a  half  scales  long,  and  separated  by 
intervals  of  one  or  two  scales,  rather  wider  auteriorly.  Below  this  is  a  series  of  very 
distinct,  purplish-black,  circular  blotches,  covering  four  scales  trausversely  and  two 
lougitudiually  ;  below  this  one  or  more  indistinct  series  of  spots.  This  pattern  of  col- 
oration is  very  similar  to  that  of  H.  nasicus,  but  the  ground-color  is  always  lighter,  and 
the  dorsal  spots  are  lighter  and  less  distinct.  The  upper  lateral  series  is  of  a  purplish- 
black,  and  much  more  distinct,  forming  a  promineut  character. 

Abdomeu  nearly  eutirely  black,  except  a  few  yellow  scuta.  The  head  is  marked  as 
in  II.  nasicus,  except  that  the  nasals,  prefrontals,  and  rostral  are  all  yellowish ;  while, 
in  the  latter  species,  they  are  dark  in  front  of  the  light  transverse  line  which  crosses 
the  crowu  behind  the  rostra] ;  and,  in  //.  kennerlyi,  the  light  line  across  the  superci- 
liaries aud  vertical  is  much  broader  than  iu  II.  nasicus.  This  species  differs  from  H. 
simus  in  many  of  the  same  features  as  does  II.  nasicus.  These,  together  with  the  small 
or  absent  loral  and  small  number  of  supplemental  plates,  will  readily  distinguish  it. 

Rio  Grande  (Dr.  Ktnnerlu).    Sonora. 
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jost  named  being  new.  To  these  several  more  have  since  been  added, 
chiefly  by  Mr.  Kennioott  and  Professor  Cope,  from  various  parts  of  the 
West,  the  present  number  of  current  United  States  species  being  over 
twenty. 

That  the  species  of  this  large  and  difficult  genus  require  thorough 
critical  revision,  with  a  reduction  of  the  number  of  accredited  species, 
will  be  evident  to  any  one  who  undertakes  the  identification  of  any  con- 
siderable series  of  specimens.  A  certain  proportion  of  the  specimens 
cannot  be  referred  without  hesitation  to  the  described  species  they  are 
supposed  to  represent,  or,  rather,  may  be  referred,  with  about  equal 
propriety,  to  more  than  oue  such  species.  This  indicates  either  that  the 
descriptions  drawn  from  particular  type-specimens  are  too  exclusive  to 
fiiirly  afford  specific  diagnoses,  or  that  the  supposed  species  they  repre- 
sent are  not  valid,  but  blend  with  each  other  through  intermediate  spe- 
cimens. There  is  unquestionably  a  gentle  and  complete  intergradation 
between  several  of  the  accredited  species. 

Too  much  stress  altogether  has  been  laid,  in  the  preparation  of  spe- 
cific diagnoses,  upon  points  which  should  properly  be  only  adduced  in 
illustration  of  the  normal  inhereut  range  of  variation  of  the  individual, 
ind  have  no  value  whatever  as  functions  of  the  actual  specific  equation. 
For  instance,  "superior  labials  seven"  and  " superior  labials  eight"  are 
expressions  found  in  the  diaguosis  of  certain  species  as  distinguishing 
marks.  Whereas  the  fact  is,  as  any  one  may  satisfy  himself  by  exam- 
ination of  the  first  dozeu  Specimens  of  Eutamia  that  come  to  hand,  that 
tbe  superior  labials  may  be  either  seven  or  eight  in  different  spe- 
cimens of  indubitably  the  same  species,  or  that  there  may  be  eight  of 
tbem  on  one  side  of  the  mouth,  and  seven  on  the  other,  in  the  same 
specimen.  Subdivisions  of  the  genus  have  been  based  upon  the  number 
of  dorsal  rows,  whether  17, 19,  or  21.  Whereas  it  is  a  fact  that  different 
specimens  vary  a  pair  or  two  of  scales  in  this  respect,  and  that  different 
parts  of  the  body  of  the  same  specimen  show  a  different  number  of  rows 
of  scales.  Other  matters,  such  as  the  width  and  sharpness  of  definition 
of  the  characteristic  stripes,  and  the  special  tinge  of  coloration  of  these 
and  other  parts  of  the  body,  might  be  mentioned  in  similar  terms. 

As  far  as  we  have  seen,  the  position  of  the  lateral  stripe  may  be  a 
means  of  grouping  the  species.  Thongh  this  varies  within  certain  limits, 
mainly  according  to  the  width  of  the  baud,  yet  its  position  on  the  third 
and  fourth,  or  on  the  second  and  third,  dorsal  rows,  affords  a  ready 
means  of  distinguishing  certain  sets  of  species  or  varieties. 

Along  the  northern  boundary,  EuUenia  is  the  best  represented  genus 
of  Ophidia,  and  indeed  of  Reptilia,  not  only  in  numbers  of  individuals, 
bnt  of  species  as  well.  They  occur  in  all  situations,  excepting,  as  a 
rule,  the  most  arid  regions,  and  are  particularly  numerous  about  the 
prairie  pools  and  sloughs  and  along  the  banks  of  the  various  streams. 
All  the  species  represeuted  are  more  or  less  aquatic,  particularly  during 
Bull.  iv.  No.  1—18 
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the  season  of  reproduction.  Several  hupdred  individuals  fell  and 
Oones's  observation,  of  which  a  sufficiently  largti  series  of  upward  < 
specimens,  representing  all  the  species  known  to  occur  in  this  i 
was  preserved. 

These  specimens  inolnde  three  perfectly  distinct  species.  One  ol 
is  the  wide-ranging  E.  vagrant,  almost  universally  distributed 
West.  Another  is  of  the  $ir  talis  type,  and  the  third,  more  abunda 
characteristic  than  either  of  the  others,  belongs  to  the  radix  groa 
occnrs  under  two  varieties  geographically  distinguished.  Withonl 
ence  to  other  species  of  the  genus,  the  three  just  indicated  may  be  r 
distinguished  by  the  following  analysis: — 

A.  Lateral  stripe  on  the  second  and  third  rows  of  dorsal  stales. 

a.  Dorsal  rows  commonly  21 ;  normally  8  superior  labials. 

Body  brown,  with  numerous  small  dark  spots  in  two  rows,  nicking  i 
narrow  inconspicuous  stripes;  no  red;  no  bands  on  head;  belly  i 
plumbeous ...  j 

b.  Dorsal  rows  commonly  19 ;  normally  7  superior  labials. 

Body  pitchy-black,  without  spots,  but  mixed  with  small  Yermilion-red 
the  stripes  broad,  firm,  and  perfectly  con ti noons • sUialispt 

B.  Lateral  stripe  on  the  third  and  fourth  rows  of  dorsal  scales;  superior  labu 

nially  7 ;  normally  21  rows  of  scales. 

a.  Pitchy-black  and  equally  so  below  and  above  the  lateral  stripe;  don 
lateral  stripes  narrow;  both  gamboge-yellow,  not  contrasted  wit 
other •• - 

a".  Olivaoeons-blaok ;  lighter  or  interrupted  below  the  lateral  stripe;  dorst 
broad,  rich  chrome-yellow,  contrasted  with  the  pale  gamboge-yellow 
stripe radix  t 

EUT^SNIA  VAGEANS.     B.  &  G. 

Wandering  Garter  Snake. 

JSktainia  vagrant,  Bd.  &  Gir.,  Cat.  N.  A.  Reptiles,  1863,  35  (Texas  and  Calif* 
Paget  Sound).— Gir.  U.  8.  Expl.  Exped.  Herpet.  1856, 154,  pi.  14,  f.  5-1 
P.  R.  R.  Rep.  x.  1859,  Beckwith's  Route,  Reptiles,  19,  pi.  17.— Coop.  & 
N.  H.  W.  Terr.  1860,  297.— Cope,  Proc.  Acad.  Nat.  Sci.  Pbila.  1866,  305, 

EuUmia  vagrans  subsp.  vagrant,  Cope,  Check  List  N.  A.  Bat.  and  Rep.  1875,  41. 

Specimens. 

1151.       Sweetgrass  Hills.  August   3, 1874. 

1157.        Sweetgrass  Hills.  August   3,  1874. 

1157  bis.  Sweetgrass  Hills.  August   3, 1874. 

1157  for.  Sweetgrass  Hills.  August   3, 1874. 

1184.        Chief  Mountain  Lake.  August  23, 1874. 

Description  (from  Nos.  1157,  bis,  ter). — This  is  a  rather  small  s] 
the  largest  specimens  seen  being  little  over  two  feet  in  length,  of  s 
form,  and  inconspicuous  coloration,  by  reason  of  the  narrowness 
bands,  their  dull  color,  and  their  indentation  by  the  series  of  dark 
On  a  general  view,  these  spots  are  nearly  as  evident  as  the  bands 
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res,  being  quite  blackish  and  set  off  upon  the  general  dull  grayish- 
wn  ground-color.  The  under  parts  are  doll  slaty-gray,  variously 
ckled  and  blotched  with  slaty-black,  which  in  some  cases  prevails 
>r  the  gray,  especially  on  the  hinder  part  of  the  body.  The  dorsal 
1  lateral  bands  are  alike  pale  dull  yellowish.  The  dorsal  stripe  at  its 
tadest  points  is  one  scale  and  two  half  scales  wide ;  where  encroached 
>n  by  the  black  spots,  it  is  reduced  to  a  single  scale,  or  even  inter- 
red altogether.  These  spots  are  generally  opposite,  giving  a  beaded 
iracter  to  the  dorsal  stripe;  sometimes  alternate,  when  the  band 
[>ear8  zigzag;  and  both  these  conditions  may  be  found  at  different 
ints  on  the  same  specimen.  The  lateral  stripe  is  less  firm  than  the 
real,  since  it  is  not  only  beaded  along  its  upper  edge  by  the  lower  one 
the  two  series  of  lateral  spots,  but  also  blended  to  a  degree  with  the 
lor  of  the  first  row  of  scales  along  which  it  lies,  as  usual  in  those  spe- 
« in  which  this  stripe  is  on  the  second  and  third  rows.  The  first  row 
dorsal  scales  is  colored  like  the  belly,  not  like  the  back.  The  lateral 
rk  spots,  very  numerous,  and,  as  already  said,  quite  conspicuous,  are 
*tly  alternate  with  each  other,  in  some  places  opposite.  The  plates 
the  head  are  light  brown,  excepting  the  labials,  which  are  colored 
e  the  body. 

Twenty-one  rows  of  scales  is  normal  in  this  species,  and  the  lateral 
ipe  occupies  the  second  and  third.  The  head  is  large  and  especially 
de,  and  the  muzzle  blunt.  The  superior  labials  are  eight  in  two  and 
talf  of  the  three  specimens  under  examination,  the  other  half  of  the 
rd  specimen  having  seven.  The  discrepancy  occurs,  as  usual,  among 
3  smaller  anterior  ones,  the  eye  being  in  all  situate  over  the  fourth 
(1  fifth,  counting  from  behind.  The  third  from  behind  is  the  largest 
the  series.  The  length  of  the  tail  is  contained  4g  times  in  the  total 
gth ;  3§  times  in  the  length  of  the  body  alone. 
E.  xxigrans  exhibits  in  a  marked  degree  the  variation  in  number  of 
ials,  also  of  the  anterior  and  postorbital  plates.  The  species  is 
raliarly  characteristic  of  the  Central  region,  but  it  is  found  exceed- 
;ly  numerous  in  Utah,  Colorado,  and  Arizona,  generally  iu  mountains. 
The  Wandering  Garter  Snake  does  not  appear  to  be  generally  distrib- 
d  along  the  northern  boundary  line.  It  was  not  met  with  during  the 
t  year  of  my  connection  with  the  Survey  in  any  part  of  the  Red 
rer  watershed,  nor  was  it  seen  the  second  season  except  to  the  west- 
rd  from  the  outliers  of  the  Rocky  Mountains  to  the  main  chain  itself. 
)  may  conclude  that  its  northwestern  limits  of  distribution  are  indi- 
ed  in  these  points.  The  species  was  originally  described  from  the 
aflc  slope,  Puget's  Sound,  California,  and  New  Mexico,  and  has  since 
m  shown  to  be  of  very  general  dispersion  in  the  West,  on  both  sides 
the  mountains. 


276  BULLETIN  UNITED  STATES   GEOLOGICAL   8UBVEY. 

EUT^NIA  SIBTALIS  PARIKTALI8.     (Say)  Cope. 

Parietal  Garter  Snake. 

Coluber  parietalb,  Say,  Long's  Exp.  R.  Mta.  i,  1823,  186.— Harl.  Joarn.Phila.Acad.T. 

1827,  349. 
Eutainia  parietalh,  Bd.  &  GiR.  Cat.  N.  A.  Rep.  1853,  28. 
Eut&nia  sirtalis  subep.  parietalit,  Cope,  Check  List  N.  A.  Bat.  and  Rep.  1875,  41. 

Specimen*. 

1180.  Chief  Mountain  Lake.    August  19, 1874. 
1 193.  St.  Mary's  River.  August  28, 1874. 

Description  (No.  1180,  Chief  Mountain  Lake). — This  is  one  of  tbe 
larger  species  of  the  genus,  frequently  attaining  a  length  of  three  feet, 
although,  at  the  same  time,  the  average  dimension  is  less  than  this.  It 
belongs  strictly  to  the  sirtalis  group,  and  iu  fact  is  not  specifically  sep- 
arable from  that  species.  It  is  a  rather  slender  and  elegant  snake; 
and,  when  found  inhabiting  the  clear  cold  mountain  streams  or  lakes, 
one  of  the  most  beautifully  colored  representatives  of  the  genus,  tbe 
stripes  being  firm  and  bold,  and  the  dark  body  color  being  relieved 
with  rich  red  in  marked  contrast.  The  coloration  as  observed  in  life  in 
the  Rocky  Mountain  specimens  in  August  is  as  follows: — 

The  dorsal  band,  which  is  one  scale  and  two  half-scales  broad,  firm  and 
perfectly  continuous  from  bead  to  end  of  tail,  without  indentation  for 
the  dark  body-color,  is  pure  yellow,  fading  to  pale  naples-yellow  in  alco- 
hol. The  tint  is  clearer  than  that  of  the  lateral  bands,  which  are  rather 
of  a  heavier  golden-yellow  from  some  suffusion  with  the  red  that  beauti- 
fully mottles  the  sides.  The  lateral  stri|>e  is  as  firm  and  continuous  as 
the  dorsal  one,  and  broader,  occupying  two  whole  scales  (of  the  second 
and  third  rows).  The  body -color  is  black,  without  obvious  shade  of 
brown  or  olivaceous,  speckled  between  the  scales  with  rich  vermilion- 
red,  which  is  very  conspicuous  on  stretching  the  skin,  forming  an  un- 
complete zigzag  annulation.  This  red  does  not  reach  as  high  as  the 
dorsal  stripe,  but  extends  through  the  lateral  stripe,  and  occurs  on  the 
first  dorsal  row  as  a  speck  ou  the  lower  corner  of  each  scale,  and  on 
the  corresponding  angle  of  the  gastrosteges.  The  color  is  chiefly  on 
the  skin  itself  between  the  scales,  but  also  suffuses  the  edges  of  many 
scales  themselves.  The  first  dorsal  row  of  scales,  which  are  much  wider 
than  the  others,  are  colored  like  the  belly;  this  lighter  inferior  boun- 
dary of  the  lateral  stripe  causes  the  stripe  itself  to  appear  less  firm  in 
outline  below  than  above.  The  belly  is  not  blackish  or  even  slaty,  but 
of  a  peculiar  pale  glaucous  greenish,  much  as  in  sirtalis;  but  black  ap- 
pears as  a  pair  of  small,  rouud,  lateral  spots  on  each  scute  at  its  front 
border.  The  head  is  olivaceous-blackish,  the  rostral,  lorals,  and  labials 
being  like  the  belly.  Length  31  inches;  tail  about  \  of  the  total  length— 
£  of  the  length  of  body  alone.  Gastrosteges  157 ;  urosteges  64,  all 
bifid.  Superior  labials  seveu  ou  both  sides;  the  fifth  largest  in  this  and 
a  second  specimen  examined.    In  No.  1180,  the  labials  of  the  left  side 
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tave  a  small  intercalated  scale  between  the  second  and  third.  No.  1193, 
rom  the  Saint  Mary's  River,  August,  is  larger  than  the  other,  measur- 
ng  about  thirty-six  inches ;  it  is  similar  in  general  coloration,  but  less 
richly  marked,  the  red  suffusion  being  of  less  extent  and  intensity. 

This  slender  and  elegant  species  was  only  observed  at  and  near  the 
end  of  the  Line,  at  the  eastern  base  of  the  Rocky  Mountains,  in  August. 
It  was  common  in  the  clear  cold  waters  of  the  lakes  and  streams,  and 
appeared  to  be  one  of  the  most  thoroughly  aquatic  species  of  the  genus, 
being  often  seen  swimming  freely  in  deep  water  at  some  distance  from 
the  shore.  At  this  season,  all  the  female  individuals  observed  were  gravid  • 
with  nearly  matured  embryos.  Like  other  of  the  genus,  the  species  is 
ovo-viviparous,  the  young  being  some  six  inches  iu  length  when  born.  • 
Newly-born  individuals  are  of  an  indefinite  dark  color,  with  pale  bands 
iod  under  parts,  without  red,  but  with  two  rows  on  each  side  of  very 
wideut  blackish  specks — markings  like  those  that  persist  in  the  adults 
)f  E.  vagrant,  for  example.  Iu  two  young  specimens  found  in  utero, 
the  genital  or  intromittent  organs  are  external  to  the  anus,  and 
extremely  large  when  compared  with  the  size  of  the  individual.  The 
placental  cord  is  attached  a  short  distance  in  advance  of  the  anus. 

EUTJSNIA  RADIX.     (B.  &  O.) 

Racine  Oarter  Snake. 

fttafcifo  radix,  Bd.  Sl  Gut.  Cat  N.  Am.  Reptiles,  1853, 34  (Racine,  Wisconsin).— Kemn. 

apud  Coop.  A  Suokl.  N.  H.  Wash.  Terr.  I860,  299  (Minnesota). 
Estonia  radix.  Cops,  Check  List  N.  A.  Bat.  and  Rep.  1875,  40. 
Utonla  kaydtmi,  Kenn.  apud  Coop.  &  Suckl.  Nat.  Hist.  Wash.  Terr.  I860,  298,  pi.  14 

(Fort  Pierre,  Dakota). 
fkamnophis  hagdeni,  Cope.— Hayd.  Trans.  Amer.  Assoc,  xii.  1802, 177. 

Description  (No.  1027,  Pembina,  June  5, 1873). — This  is  one  of  the 
tautest  species  of  the  genus.  A  specimen  two  feet  long  equals  or  rather 
xceeds  in  calibre  a  three  feet  long  individual  of  sirtalu  for  example. 
lie  rapidly  tapering  tail,  in  a  specimen  30  inches  long,  is  6J  inches, 
r  contained  about  4$  times  in  the  total  length — nearly  4  times  in  the 
sngth  of  body  alone.  The  head  is  very  short  and  thick,  with  a  broad 
btuse  muzzle.  The  dorsal  stripe,  one  scale  and  two  half  scales  broad 
hroughout,  is  firm  and  continuous  along  the  body,  but  less  evident 
sometimes  extinguished  altogether)  on  the  tail.  The  lateral  stri[>e  is 
airly  two  scales  wide  along  most  of  the  body,  but  only  a  scale  and  a 
lalf  posteriorly,  and  but  one  scale  on  most  of  the  tail;  on  the  body  it 
iccupies  the  third  and,  for  the  most  part,  the  fourth  row  of  dorsal  scales ; 
m  the  tail  it  descends  at  once  to  the  first  row.  Both  dorsals  and  lat- 
eral bands  are  alike  clear  pale  yellow,  the  former  only  occasionally  deep- 
ening anteriorly  into  a  more  golden-  or  chrome-yellow.  The  body  is  oli- 
vaceous-blackish or  obscure  brownish-black,  and  of  much  the  same  tint 
tboveand  below  the  lateral  stripes.  In  the  darkest  and  most  "pitchy" 
black  individuals,  no  markings  are  evident;  in  some  lighter  oue&,  \Sa» 
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are  indications  of  obscure  dark  spots,  scarcely  or  not,  however,  traceable 
in  definite  rows.  In  all  the  specimens,  the  series  of  spots  below  the  lat- 
eral line  are  well  marked  and  distinguishable,  and  in  many  cases  the 
line  of  spots  just  above  the  lateral  line  is  fairly  perceptible.  The  belly 
is  pale  glaucous-olivaceous,  touched  with  blackish  on  the  sides  of  the 
scutes,  and  sometimes  this  color  mingles  with  the  dark  of  the  sides  below 
the  lateral  stripe.  Unlike  those  species  in  which  the  lateral  band  is 
lower  dowu,  there  is  not  so  much  difference  in  the  size  or  shape  of  the 
first  and  second  dorsal  rows.  The  superior  labials  are  normally  seven, 
sometimes  eight  ou  one  or  both  sides;  they  are  light-colored,  like  the 
belly,  but  each  has  a  touch  of  blackish  along  the  posterior  border.  The 
dorsal  rows  are  normally  21,  and  all  quite  broad.  All  the  dorsal  scales  are 
strongly  cariuated,  giving  the  animal  a  roughened,  scabrous  appear- 
ance. The  length  is  oftener  2  to  2£  feet  than  more,  bat  at  all  ages  the 
bulk  of  the  suake,  as  already  indicated,  is  considerable. 

The  specimen  here  described,  a  gravid  female,  and  others  of  the  nu- 
merous ones  collected,  agree  perfectly  with  the  original  diagnosis  of  the 
type  from  Racine,  Wis.  (whence  the  name  "  radix"  is  derived),  and 
equally  well  with  Mr.  Kennicott's  subsequent  description  of  a  specimen 
from  Fort  Snelling,  Minn.  Throughout  the  Bed  River  region,  from 
Pembina  to  where  the  Goteau  de  Missouri  crosses  the  line,  it  is  the 
characteristic  Ophidian,  the  principal  and  almost  the  only  representative 
of  its  order,  outnumbering  all  the  others  put  together.  Indistinguisha- 
ble specimeus  also  occur  in  the  eastern  portions  of  the  Missouri  region 
at  the  same  latitude,  though  there  the  greater  number  are  of  the 
ticiningi  type,  which  farther  westward  prevails  altogether. 

In  the  more  fertile  portious  of  the  Red  River  Valley  itself,  this  snake 
may  be  found  almost  anywhere  iu  the  brush  aud  herbage.    Out  on  the 
dryer  prairie  beyond,  it  is  chiefly  confined  to  the  pools  and  streams,  or 
their  immediate  vicinity.    Numbers  are  found  basking  together  on  the 
muddy  borders  of  the  sloughs,  or  among  masses  of  aquatic  vegetation, 
where  they  find  ample  subsistence  during  the  summer  months  in  the 
tadpoles,  young  frogs,  and  various  water  iu  sects.    They  are  themselves 
preyed  upon  by  hawks,  especially  the  Marsh  Harrier  (Circus  cyaneu* 
hufhonim)  and  Swaiuson's  Buzzard  (Buteo  swainsoni).    They  are  lesft 
active  than  some  of  the  slenderer  species,  are  readily  caught,  and  when 
captured  make  little  or  no  resistance.    Only  the  largest  individuals 
assume  for  the  momeut  a  defensive  attitude  and  attempt  to  bite;  most 
may  be  at  once  handled  with  impunity.    The  greater  part  of  the  females 
observed  in  July  and  August  will  be  found  pregnant,  the  young  num- 
bering sometimes  as  many  as  thirty  or  forty.    Individuals  were  taken 
in  voitu  iu  September  and  part  of  October.    These  observations  together 
indicate  a  period  of  gestation  protracted  for  the  greater  part  of  a  year. 
The  snakes  become  much  less  numerous  in  the  latter  part  of  September, 
but  Dr.  Cones  occasionally  saw  them  abroad  ou  warm  days  up  to  the 
middle  of  October,  even  after  there  had  been  snow,  sleet,  aud  freezing  of 
the  more  shallow  waters. 


COUES  AND  YARROW  ON  HERPETOLOGY.  279 

Eutjbnia  radix  twintngi.    Coues  &  Yarrow. 
Twining 8  Oarter  Snake. 

Description  (No.  1135,  Two  Forks  of  Milk  Biver,  July  15, 1874).— 
From  the  Coteau  de  Missouri  westward,  in  the  arid  region  of  the  Upper 
Missouri  aud  Milk  Hirers,  the  characters  of  E.  radix  undergo  con- 
siderable modification.  The  difference  is  easily  recognized  in  life  by  an 
observer  familiar  with  both  kinds.  The  principal  character  is  seen  in 
the  increased  breadth  and  intensity  of  coloration  of  the  dorsal  band, 
especially  on  the  anterior  portion.  This  band  is  of  a  rich  chrome-yellow 
or  reddish-golden,  contrasting  strongly  with  the  clear  pale  yellow  of  the 
lateral  stripe.  This  richly-colored  cadmium-yellow  band  commences  as 
a  minnte  liuear  trace  on  the  middle  borders  of  the  two  scales  just  poste- 
rior to  the  occipitals ;  it  then  covers  a  single  scale  in  rear  of  these,  grad- 
ually increasing  until  three  or  even  four  scales  are  covered,  finally  set- 
tling down  to  thin  scales  which  continue  down  two-thirds  of  body,  then 
covers  one  whole  and  two  halves;  opposite  the  anus,  and  to  its  termina- 
tion, it  is  confined  to  two  half-scales.  At  its  broadest  part,  near  the 
head,  it  is  full  three  scales  broad,  and  sometimes  even  three  and  two 
half-scales  in  width.  There  are  slight  or  no  indications  of  darker  mot- 
tling, even  in  the  lighter-colored  specimens.  Below  the  lateral  band,  the 
dark  color  is  usually  much  broken  up  with  mottling  of  the  color  of  the 
belly.  With  much  the  same  general  form  as  in  E.  radix,  the  head  ap- 
pears decidedly  narrower  and  less  obtuse.  In  the  specimen  1135  there 
are  eight  upper  labials  on  right  side,  seven  on  left;  it  is  a  gravid  fe- 
male. 

This  form  corresponds  perfectly  with  certain  geographical  faunal 
areas  which  are  represented  in  the  region  uuder  consideration,  a  fact  in 
farther  evidence  of  the  propriety  of  distinguishing  it.  It  is  abundant 
about  the  prairie  pools  of  the  Upper  Missouri  and  Milk  Bivers;  its  habits 
are  the  same  as  those  of  E.  radix.  It  does  not  appear  to  extend  into 
the  Saskatchewan  watershed. 

Dedicated  to  Maj.  W.  J.  Twining,  United  States  Engineers,  in  recog- 
nition of  his  cordial  cooperation  in  the  scientific  interests  of  the  Bound- 
ary Commission,  and  in  expression  of  our  personal  consideration. 

IMt  of  specimens  {of  both  forms). 


1013. 

Pembina. 

June  5, 1873. 

1019. 

Pembina. 

Juue  7, 1H73. 

10-20. 

Pembina. 

June  7,  1873. 

1027. 

Pembina. 

Juue  7, 1873. 

1047. 

Pembina. 

June24, 1873. 

1065. 

Turtle  Moon  tain 

July  22,  1873. 

ioea 

Turtle  Mountain. 

July  23,  1873. 

1089. 

Mouse  River. 

Aug.  20, 1873. 

1090. 

Mouse  River. 

Aug.  20,  1873. 

1091. 

Mouse  River. 

Aug.  20, 1873. 
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1093.  Mouse  River.  Aug.  95, 1873. 

1100.  Big  Muddy  Rirer.  Jone25l  1874. 

1117.  Poroopine  River.  JaneS7,  1874. 

1119.  Big  Porcupine  River.  Jane29, 1874. 

1130.  Frenchman's  River.  July   8,1874. 

1132.  Near  Frenchman's  River.  July  12, 1874. 

1139  bi$.  Near  Frenchman's  River.  July  12, 1874. 

1132  fer.  Near  Frenchman's  River.  July  12, 1874. 

1135.  Two  Forks  of  Milk  River.  July  16, 1874. 

To  the  foregoing  species  of  Ophidians  observed  by  the  Boui 
Commission  may  be  added  short  notices  of  the  following,  knot 
occur  in  the  Yellowstone  region,  and  very  probably  extending  h 
north  :— 

Eut^nia  proxima.    (Say)  B.  &  O. 
Say'i  Garter  Snake. 

Coluber  prarimus.  Say,  Long's  Exped.  R.  Mts.  i.  1823,  187.— Harl.  Jonrn.  Acs 

Sci.  Phila.  v.  1827,  353. 
Tropidonotus  proximus,  Hallow.  Sitgreaves's  Rep.  Expl.  Zafii  and  Colorado  R.  18 

146. 
Eutainia  proxima,  Bd.  6c  Gir.  Cat  N.  A.  Reptiles,  1853,  25.— Allen,  Proe.  Boat ! 

H.  xvii.  1874,  89  (Yellowstone).— Kbnn.  apud  Bd.  U.  &  Max.  B.  Surv 

ii.  1859,  Reptiles,  16. 
Eutania  proxima,  Cope,  Cheek  List  N.  A.  Bat.  and  Rep.  1875,  40. 

This  is  a  stout  species,  like  E.  radix  and  E.  Uciningi,  the  total  1 
only  about  3£  times  that  of  the  tail.  The  dorsal  stripe  is  ochra 
yellow ;  the  lateral  greenish-white  or  yellow  on  the  third  and  fourtl 
of  scales ;  the  dorsal  rows  are  19  in  number.  Carinas  of  scales  of  < 
region  are  of  a  whitish  hue,  which  gives  the  species  a  streaked  a] 
auce,  and  the  upper  anterior  border  of  the  last  row  of  scales  is 
with  white.  There  are  also  irregular  white  spots  near  the  row  of 
ones  above  lateral  line;  these  are  more  profuse  in  some  places 
others.  The  belly  is  greenish-white,  more  yellowish  anteriorly 
known  range  is  east  of  the  Rocky  Mountains,  from  the  region  < 
Yellowstone  to  New  Mexico  and  Texas.  Specimens  are  in  the  Na 
Museum  from  Texas,  California,  Wisconsin,  North  Carolina,  Mexic 
A  specimen  from  Tomales  Bay,  California,  is  the  type  of  E.  imperii 

EUTJBNIA  SIRTALIS  PICKERING!.     (B.  &  G.) 

Pickerifig,8  Garter  Snake. 

a.  SIRTALIS. 

Coluber  sirialis,  Linn.  Syst.  Nat.  i.  ed.  12,  1760,  383.— Gm.  Syst.  Nat.  i.  pt.  iii. 
178b,  1107.— Harl.  Joorn.  Acad.  Nat.  Sci.  Phila.  v.  1827,  352.— Harl.  M 
Phys.  Res.  116.— Stoker,  Rep.  Reptiles  Massach.  1839,  221. 

Tropidonotus  rirtolis,  Holbr.  N.  Am.  Herpet.  iii.  1842,  41,  pi.  11. 

Eutainia  tirtalis,  Bd.  &,  GiB.  Cat.  N.  A.  Rept.  1853,  30. 
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Tnpidonohu  tenia,  DbKay,  N.  T.  Fauna,  iii.  1842, 43. 
Tropidomoius  bipunetatm*  8chu  Em.  Physiogn.  8erp.  1837, 320. 
Jropidonotus  tenia,  DeKay,  N.  T.  Zool.  1842, 43,  pt  13,  f.  27. 

b.  PICKERINGL 

JSutainia  pickcringii,  Bd.  &  Gm.  Cat  N.  A.  Kept.  1853,  27  (Paget  8onnd).— GiR.  U.  8. 

Expl.  Exped.  Herpet  1858,  150,  pi.  13,  1 14-20.— Coop.  &  Suckl.  Nat.  Hist. 

Wash.  Terr.  I860, 296. 
JSmUtnia  sirUdis  snbsp.  pickcringii,  Cope,  Check  List  Bat  and  Bep.  N.  A.  1875,  41. 

This  species  was  not  procured  by  Dr.  Cooes,  bat  is  introduced  on  the 
strength  of  specimens  from  Fort  Benton,  Montana,  collected  by  Lieu- 
tenant Mullan. 

There  are  two  well-marked  forms  of  E.  sirtalis  subspecies  pickeringi. 

The  spots  confluent  into  a  dark  band. 

a.  With  a  lateral  band. 

b.  No  lateral  band. 

Baird  and  Oirard  say  of  the  species, — "  Body  slender ;  black  above, 
date-color  beneath ;  lateral  stripe  irregular,  confluent  with  the  light- 
colored  intervals  between  the  dark  spots.  This  species  exhibits  great 
xariation  of  color,  principally  in  regard  to  black  of  abdomen."  In  the 
reserve  collection  of  reptiles  in  the  National  Museum  are  quite  a  num- 
ber of  specimens  of  the  two  differeutly  marked  subspecies  all  from 
one  locality,  viz,  Fort  Benton,  Missouri,  collected  by  Lieutenant  Mullan 
of  the  Army.  Iu  this  subspecies,  the  differences  in  number  of  labials 
nay  be  frequently  seen. 

Tbopidonottts  sipedon.    (L.) 
Water  Snake. 

GMtr  sipedon,  Linn.  Syst  Nat  ed.  12,  1766,  i.379.— Gmel.  Syst  Nat  ed.  13, 1788, 
pt  iii.  1098.— Harl.  Jonrn.  Phi  la.  Acad.  v.  1827,  351;  Med.  and  Phys.  Bee. 
114.— Thomps.  Hist.  Vermont,  1842, 118. 

TropUonotu*  ripedon,  Holbr.  N.  Am.  Herpet  iii.  1842, 29,  pi.  6.— DbKat,  N.  V.  Fauna, 
iii.  1842,  42,  pL  14,  f.  31.— Ha  yd.  Trans.  Amer.  Phil.  Soo.  xii.  1862,  177. 

faftBa  sipedon,  Bd.  &  Gir.  Cat.  N.  Am.  Beptiles,  1853,  38. 

CtoberpacUogaater,  Maxim.  Beise  Nord-Amer.  i.  1839, 106. 

This  serpent  appears  to  have  been  first  found  in  the  Upper  Missouri 
region  by  the  Prinz  Maximilian  von  Neu  Wied,  who  described  it  under 
the  name  of  Coluber  pcccilogaster  ;  and  it  was  subsequently  observed  in 
the  Yellowstone  country  by  Dr.  F.  V.  Hay  den.  It  is  one  of  the  com* 
monest  and  best  known  species  of  tbe  Eastern  United  States.  The 
serpent  of  this  region,  however,  may  not  be  typical  sipedon,  but  rather 
*oodhou8ii  or  erythrogaster.  Reptiles  of  this  genus  (comprising  Nerodia 
to&Regina  of  Baird  and  Girard)  are  the  most  completely  aquatic  ones  of 
this  country.  The  species  of  Nerodia  proper  are  dark-colored,  more  or 
less  evidently  blotched,  stout  and  rather  repulsive,  quite  pugnacious 
when  full-grown,  and  commonly  regarded  as  venomous  under  the  name 
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of  Water  Adder,  or  Water  Moccasin :  needless  to  say,  like  other  true 
Colubrines,  tbey  are  perfectly  harmless.  Those  of  the  other  Bection, 
Regina,  are  slenderer,  and  banded  lengthwise,  much  like  Eutcenia* 

PlTYOPHIS  SAYI  BELLONA.     (B.  &  0.)  Cope. 

Say's  Pine  Snake* 

a.  SATL 

Coluber  sayi}  Sciil.  Ess.  Physiogn.  Serp.  1837, 157.    (Not  CoronelU  saj/i  of  Holbrook  or 

Coluber  sayi  of  DeKay,  which  is  Ophibolus.) 
Pituophis  sayi,  Bd.  &,  Gm.  App.  Cat.  N.  A.  Kept.  1853,  152  (in  text  under  Cckkr 

sayi,  p.  151).— Kknn.  apud  Coop.  &,  Suckl.  Nat.  Hist.  Waah.  Terr.  1660,  Sty 

pi.  22.— Hayd.  Trans.  Amer.  PhiL  Soc  xii.  1862, 177. 

b.  BELLONA. 

Churchillia  bellona,  Bd.  &  GiR.  Stansbnry's  Rep.  Great  Salt  Lake,  1852,  350. 

Pituophis  bellona,  Bd.  &  GiR.  Cat.  N.  Am.  Rept.  1853,  66, 157. 

Pityophis  bellona,  Kenn.  apud  Bd.  P.  R.  R.  Rep.  x.  1850,  Williamson's  Route,  Rep- 
tiles, 42.— Kenn.  apud  Bd.  U.  S.  Mex.  B.  Sarr.  ii.  pt.  ii.  1869,  Reptiles,  18.- 
Bd.  U.  S.  P.  R.  R.  Rep.  x.  1859,  Beckwith's  Route,  Reptiles,  19.— Cope,  Pn» 
Acad.  Nat.  Sci.  Phila.  1866, 305.— Allen, Proo.  Bust.  Soc.  Nat.  Hist. xvii.  1874,69. 

Pityophis  sayi  var.  btllona,  Cope,  Check  List  Bat  and  Rep.  N.  A.  1875,  39. 

Pituophis  affinity  II allow,  Proc.  Acad.  Nat.  Sci.  Phila.  vi.  1852, 181.— Hallow.  Sitgr. 
Rep.  Expl.  Zufii  and  Colorado  R.  1853, 130.  146. 

The  species  of  this  genus,  known  as  "  Pine  "  and  "  Bull"  Snakes,  are 
of  large  size,  sometimes  attaining  a  length  of  six  feet  or  more.    They 
are  perfectly  harmless,  aud  appear  of  a  rather  sluggish  and  inoffensive 
disposition.    They  are  light-colored  (whitish,  yellowish,  or  even  reddish), 
but  thickly  blotched  above  with  a  dorsal  series  of  numerous  large  brown 
or  brown  black-bordered  spots,  and  other  smaller  lateral  oues ;  on  each 
side  of  the  belly  is  usually  found  (as  in  the  case  of  the  present  species) 
a  row  of  black  spots,  one  on  each  scutellum.    Several  upper  dorsal  series 
are  lightly  cariuated ;  the  rest  are  smooth.    The  tail  is  very  short,  about 
one-twelfth  of  the  whole  length,  half-ringed  above  with  black,  and  hav- 
ing lateral  black  spots.    There  is  a  dark  stripe  across  the  head  from  one 
eye  to  the  other,  coutinued  behind  each  eye  to  the  angle  of  the  mouth. 
The  head  is  very  small,  and  the  neck  contracted.    The  general  blotched 
character  of  the  upper  parts  is  somewhat  in  superficial  appearance  like 
that  of  Crotalus  confluentus  or  Hetcrodon  nasicus;  but  very  little  further 
observation  is  required  to  recognize  the  decided  distinctions. 

The  best  known  species  of  this  genus  is  the  P.  melanoleuca,  the  Com- 
mon Pine  or  Bull  Snake  of  the  Eastern  United  States.  An  excellent 
and  interesting  account  of  the  habits  of  this  species,  by  the  Rev.  S 
Lockwood,  will  be  found  in  the  American  Naturalist  for  January,  1875 

Serpents  of  this  genus  vary  notably  in  the  construction  of  the  plate* 
of  the  head.  A  specimen  of  P.  bellona,  from  the  Yellowstone,  collectec 
by  Mr.  Allen  in  the  expedition  of  1873,  presents  the  following  case: — A 
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large  rabpentagonal,  shield-shaped  vertical.  Single  large,  triangular 
soperorbital.  A  pair  of  moderate  occipital  and  numerous  small  tem- 
porals. In  advance  of  the  vertical  is  a  small  azygos  plate,  wedged  in 
between  the  connivent  postfrontals.  Two  pairs  of  postfrontals.  One 
pair  of  prefrontals.  Two  nasals,  the  nostril  between  them.  A  small  loral. 
1  Two  anteorbitals;  the  lower  very  small;  the  large,  npper  one  bounding 
nearly  all  of  the  orbit  anteriorly.  Three  small  postorbitals.  A  large 
obtuse  rostral.  Eight  superior  labials,  the  eye  over  the  fourth  and 
fifth,  the  penultimate  one  largest. 

After  a  careful  examination  of  many  specimens  of  P.  sayi  bellona  and 
P.  sayi  mexieana  in  the  National  Museum,  we  find  no  absolute  diagnostic 
value  in  the  entire  number  of  superior  and  inferior  labials  and  number  of 
dorsal  scales,  aud  are  rather  of  the  opinion  that  these  two  species  should 
be  grouped  together  under  Baird  and  Girard's  original  name  of  bellona. 
Further  investigation  may  show  that  catenifer  Blainv.  should  be  brought 
under  the  same  head. 

Ophebolus  getulus  boylii.    (B.  &  O.)  Cope. 

Opkibolms  boylU,  Bd.  &  Gir.  Catal.  N.  Am.  Reptiles,  1853,  82.— Bd.  P.  B.  R.  Rep.  z.  1859, 
Williamson's  and  Abbott's  Route,  Reptiles,  11.— Bd.  U.  S.  Mex.  B.  Sarv.  ii.  pt.  ii. 
1859,  Reptiles,  20.— Cope,  Proe.  Acad.  Nat.  Sci.  Phila.  1866, 305. 

Lampropeltu  boylii,  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1860,  255. 

OpkiboUs  getulus  BTibsp.  boylii,  Cope,  Check  List  N.  A  Bat.  and  Rep.  1875,  37. 

Coronella  balUata,  Hallow.  "  Pr.  Acad.  Nat.  Sci.  Phila.  vi.  1853,  236".— Hallow.  P.  R. 
R.  Rep.  x.  1859,  Williamson's  Route,  Reptiles,  14. 

A  specimen  of  this  species,  contained  in  a  collection  from  the  Yellow- 
stone, offers  the  following  characters : — The  color  is  lastrons  browni  h- 
biack,  crossed  at  iutervals  of  about  an  inch  by  narrow  rings  of  pure 
white,  which  gradually  widen  on  the  sides  to  a  breadth  greater  than  that 
of  the  black  interspaces.    On  the  belly,  these  white  rings  are  sometimes 
opposite,  and  then  are  continuous  with  the  white  coming  down  from  the 
other  side,  and  sometimes  alternate,  when  they  abruptly  meet  the  black, 
producing  a  checkered  pattern.    These  points  are  wholly  irregular,  both 
being  observable  in  different  parts  of  the  same  specimen.    In  this  spe- 
cimen, which  is  about  3£  feet  long,  there  are  in  all  forty-four  rings,  in- 
cluding some  which  are  incomplete,  that  is,  existing  only  on  one  side; 
for  the  rings  on  the  back,  as  on  the  belly,  are  not  always  continued  all 
around,  some  broken  ones  finding  no  fellow  on  the  opposite  side.    In 
other  specimens,  there  is  also  the  greatest  variety  in  all  these  details  of 
pattern.    The  fore  part  and  sides  of  the  head  are  irregularly  blotched 
with  black  and  yellowish,  and  there  are  yellowish  specks  on  the  occiput. 
This  species  is  found  abundantly  iu  Pacific  and  Sonoran  districts,  and 
grows  to  a  large  size.    The  dark  bands  in  Californian  specimens  in  life 
are  of  a  lustrous  blackish-green  bronze.    Its  discovery  in  Montana  is  an 
interesting  fact,  as  there  is  but  one  specimen  in  the  Natioual  Museum 
from  that  region. 
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The  genus  Ophibolus  comprises  a  considerable  number  of  species  of 
very  handsomely  marked  serpents,  in  all  of  which  a  black,  brown,  or  red 
ground  is  crossed  by  light  markings.  The  Ophibolus  getulus  is  a  com- 
mon Eastern  species,  black  like  the  present,  and  ringed  with  yellow,  but 
the  rings  bifurcate  on  the  sides. 

Ophibolus  multistrata.    {Kenn.) 

LampropeUis  multi*triata,  Krnn.  Proo.  Acad.  Nat.  8ei.  Phil*.  1800,  328.  (By  err.  typog. 
for  multistrala.  "  Fort  Lookout,  Nebraska ",  by  err.  for  Fort  Benton,  Mon- 
tana.)— Ha yden,  Trans.  Amer.  Phil.  Soc  zii.  1803, 177  (Fort  Benton). 

Opkibolu*  multistratuB,  Cope,  Check  List  N.  A.  Bat.  and  Rep.  1875,  37. 

The  locality  of  the  original  specimen  is  stated  by  its  discoverer  to  be 
Fort  Benton,  Montana,  not  "  Fort  Lookout,  Nebraska  "•  Another  error 
occurred  in  the  original  notice  of  the  species,  the  name  being  printed 
multistriata  for  multistrata,  in  allusion  to  the  number  of  rows  of  scales* 

Bascaniuh  FLAVIVENTRE.     (B.  &  Q.) 
Yellow  bellied  Black  Snake. 

Coluber  flarivtntris,  Sat,  Long's  Ezped.  R.  Mts.  ii.  1823, 185. 

Batcanion  flaviventrii,  Bd.  &  GiR.  Cat.  N.  A.  Reptiles,  1853, 96.— Bd.  U.  S.  Mex.  B.  Burs^" 

ii.  pt,  ii.  1859,  Reptiles,  20.— Ha  yd.  Trans.  Amer.  Phil.  Soo.  xii.  1863,  177. 

Allrx,  Proo.  Boat.  Soc.  N.  H.  xvii.  1874,  09  (Yellowstone). 

This  species  is  dark  olive-green  above  and  bright  yellow  beneath 
being  distinguished  from  the  usnal  style  of  B.  constrictor  by  these  char--* 
acters,  the  last-named  species  being  lustrous  pitch-black  above  *n40 
ordinarily  greenish-black  below.     These  characters,  however,  are  not^ 
diagnostic,  as  more  or  less  yellow-bellied  Eastern  constrictor  often  occurs. 

Inasmuch  as  individuals  of  B.  constrictor,  which  have  not  attained 
their  adult  state,  resemble  greatly  in-  coloration  B.  vetustum,  color  cannot 
be  relied  upon  as  a  specific  poiut  in  diagnosis.  The  position  of  certain  of 
the  upper  labial  and  their  relation  to  the  eye  and  that  of  the  lower 
postorbital  afford  the  most  reliable  means  of  distinguishing  the  species. 
In  Bascanium  constrictor,  a  line  drawn  slightly  obliquely  backward  from 
the  junction  of  the  third  aud  fourth  upper  labials  will  pass  directly 
through  the  centre  of  the  pupil  of  the  eye.  The  same  line  drawn  in  B. 
vetustum  would  pass  slightly  anterior  to  the  centre  of  the  pupil,  aud  in 
the  latter  species  the  lower  postorbital  lies  in  a  notch  between  the  fourth 
and  fifth  upper  labials.  In  B.  constrictor,  the  lower  postorbital  rests  on 
the  upper  border  of  the  fourth  upper  labial.  In  some  cases,  the  position 
of  the  lower  postorbital  in  B.  vetustum  differs  on  different  sides  of  the 
same  individual.  The  young  of  B.  vetustum  can  hardly  be  distinguished 
from  the  young  of  B.  constrictor  except  by  the  position  of  the  lower 
postorbital.  The  description  of  the  young  by  Baird  and  Girard,  p.  94  of 
their  Catalogue,  i*  excellent,  and  should  be  relied  upon,  as  young  speci- 
mens differ  so  materially  in  coloration  from  adults. 
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The  typical  and  best  known  species  of  this  genus  is  the  common 
Black  Snake  of  the  United  States  (B.  constrictor).  All  the  species  agree 
in  their  slender  form  and  perfectly  smooth,  lustrous  scales  and  uniform 
coloration  while  adult,  though  the  young  are  somewhat  particolored. 
They  grow  to  a  large  size,  and  are  noted  for  their  powers  of  constriction. 
They  are  among  the  most  active  and  agile  of  our  serpents,  possessing 
eminent  scansorial  powers,  and  are  persistent  enemies  of  nnmerons  small 
birds,  whose  nests  they  rob  of  the  eggs  or  young. 

0 yclophis  vernalis.    (DeK.)  Qiinth. 

Coluber  vernalis,  DeKay,  MS.— Harl.  Joarn.  Acad.  Nat.  Soi.  Phila.  v.  1827,  361 ;  Med. 

and  Phys.  Res.  1835, 124.— Storbr,  Rep.  Mass.  Rept  1839, 284.— Holbr.  N.  Am. 

Herpet.  iii.  1842, 79,  pi.  17.— DeKay,  N.  Y.  Fauna,  iii.  1842,  40,  pL  11.  f.  22.— 

Thomps.  Nat.  Hist.  Vermont,  1842, 117. 
Cklorosowsa  vernalis,  Bd.  &  Gift.  Catal.  N.  Am.  Rept.  1853, 1<H. 
Etrpetodrya*  vernalis,  Hallow.  Proc.  Acad.  Nat.  Sei.  Phila.  1856, 243. 
Ziopeltis  vernalis,  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1860,  560.— Hatd.  Trans.  Amer. 

Phil.  Soo.  xii.  1862,  177. 
Cfdopkis  vernalis,  GOnther,  Cat  Col.  Snakes  Brit.  Mas.  1853, 119. 

Observed  by  Dr.  Hayden  on  the  Yellowstone. 

In  vol.  v,  Zoology,  of  Ex.  for  Expl.  West  of  One  Hundredth  Meridian, 
mention  is  made  by  Dr.  Yarrow,  p.  539,  of  the  discovery  of  this  species 
«t  Abiquiu,  N.  Mex.,  and  in  the  Am.  Nat.  vol.  — ,  p.  — ,  the  same  author 
relates  that  it  was  found  by  Lieutenant  Carpenter  in  Colorado.  These 
facts  extend  greatly  its  southern  limit  0.  cestivus,  the  Eastern  aud 
Southern  species,  has  been  found  in  New  Mexico,  Texas,  and  Western 
Missouri. 

The  two  species  are  readily  distinguishable :  C.  vernalis  having  15 

rows  of  smooth  scales,  7  upper  labials,  8  lower;  and  0.  cestlvus  having 

17  rows  of  strongly  carinated  scales,  except  the  outer  row,  which  is 

smooth,  and  the  second  slightly  keeled;  upper  labials  7,  lower  labials  8. 

SAURIA. 

Family  IGUANID^E. 

Genus  PHRYNOSOMA.     Wieg. 

Phbynosoma  douglassi.    (Bell)  Gray. 

Horned  Lizard ;  Horned  "  Toad" ;  Horned  "Frog". 

a.  DOUGLASSI. 

AgtoMdouglassii,  Bell,  Trans.  Linn.  Soc.  xvi.  1829,  105,  pi.  10.— Bell,  Ibis,  Bd.  xxiii. 
1*30,910.— Harl.  Med.  and  Phys.  Res.  1835.  I4i,  f.  3. 

Inrgnosoma  aonglaseii,  Gray.  Griffith's  An.  King.  ix.  1*31,  44.— Waol.  Nat.  Syst.  Amph 
1830, 146.— Wieqm.  Herp.  Mex.  1834,54.— Holb.  N.  Am.  Herpet.  i.  1844,  101, 
pL  14. — Gray,  Cat.  Br.  Mas.  1845, 227.— Girard,  Stansbary's  Rep.  Expl.  Great 
Salt  Lake,  1852, 362,  pi.  7,  f.  6-9  (monographic).— Coi%  Proc.  Acad.  Nat.  Soi. 
Phila.,  1866, 302.— Allen,  Proc.  Boet.  Soc.  Nat.  Hiat.  xvii.  1874, 69. 
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PhrynoBom*  do*gla$*ii  sabsp.  douglanii,  Cora,  Cbeok  List  N.  A.  Bat.  and  RepJ  1878b  49* 
Tapajfa  douglauii,  Girard,  U.  8.  Er.  Ex.  Herpet.  1658, 308,  pi.  91,  f.  1-5.— Bd.  P.  B.B. 

Rep.  x.  1859,  Gunnison's  and  Beckwitb's  Boote,  Beptiles,  18-— Ad.  P.  B.'B.'B*p. 

x.  1859,  Williamson's  and  Abbott's  Bout©,  Beptiles,  9.— Coop.  4t  8tJCKi»  N.  E 

Wash.  Terr.  1860,  894. 

6.  OBRATISSDf A. 

PkrgnoMma  orbicnlart,  Hallow.  Sitgreaves's  Bep.  ExpL  Zulli  and  Colorado  BItoti,  M5, 

pis.  8,  9.    {Nee  Wiegm.) 
Tapaya  ornat iuima,  GiR.  U.  8.  Expl.  Exped.  Herpet.  1858,  393.— Bd.  P.  B.  B.  Bep.  x, 

1859,  Whipple's  Route,  Reptile*,  38.— Bd.  U.  8.  Mex.  B.  8orv.  1L  pt.  ii.  1859, 

Bepriles,  9. 
Parjfiiosoma  dougUuiii  sabsp.  ornaHMiinum,  Cope,  Cheek  List  N.  A.  Bat.  and  Bep.  1875^  49. 

8pcdwuw$, 
1148.    Milk  River  at  49o.    July  26, 1874. 

1153.  Sweetgrass  Hills.     Ang.   3,1874. 

1154.  Sweetgrass  Hills.     Aag.   3,1874. 

Representatives  of  the  order  Sauria  are  even  fewer  in  number  than 
those  of  the  Ophidia  in  this  latitude  (49°  N.),  and  the  present  is  the  only 
species  which  was  observed  by  the  Commission.  Two  others,  however, 
are  given  beyond  as  probably  occurring  on  the  line  east  of  the  Rocky 
Mountains.  Six,  including  the  present  species,  are  described  from 
Washington  Territory  by  Drs.  Cooper  and  Suckley. 

Douglass's  Horned  Lizard  is  the  most  abundant  and  widely  diffused  of 
the  six  or  eight  known  United  States  species  of  the  genus  Pkrgno*<ma. 
It  ranges  in  fact  throughout  nearly  all  parts  of  the  Wast,  from  the 
Mexican  to  the  British  Boundary,  reaching  the  latter  in  the  regiou  of 
the  Milk  River.    Its  northernmost  extension  east  of  the  Rocky  Mount- 
ains at  any  rate  appears  to  be  only  in  the  Missouri  watershed.    Dr. 
Coues  obtained  no  indication  of  its  presence  in  any  part  of  the  Bed  River 
region.    It  was  found  quite  commonly  ou  the  Milk  River,  where  this 
stream  crosses  the  Line,  and  thence  westward  to  the  Rocky  Monntaius* 
In  these  latitudes,  its  range  appears  to  coincide  with  that  of  Crotalwf 
confluentus. 

The  present  species  may  be  known  among  the  congeners  by  the  orbi- 
cular shape  of  the  body  in  connection  with  the  very  slight  develop- 
ment of  the  cephalic  spines,  which  are,  in  fact,  no  more  than  pointed 
scales,  little  different  from  those  on  other  parts  of  the  body.  In  some 
other  species,  the  body  is  more  elongated  or  oval,  and  certain  plates 
upon  the  head  are  developed  into  long  spines.  The  coloration  is  varia* 
gated  and  diffuse,  and  differs  greatly  in  different  individuals,  especially 
farther  south,  where  there  is  greater  latitude  in  this  respect  than  at 
the  north.  In  this  region  of  northernmost  extension,  the  colors  are 
almost  uniform  and  quite  pale,  and  the  size  is  usually  small.  The  colora- 
tion of  the  animal  depends  greatly  upon  the  color  of  the  grouud  where 
found,  and  it  is  our  impression  that  this  species  possesses  to  a  limited 
degree  a  modified  power  of  chameleouization  seen  in  other  Saurians. 

Although  commonly  called  u  Horned  Toads",  or  "  Horned  Frogs",  from 
hasty  consideration  of  a  superficial  resemblance  in  shape  to  some  of  the 
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ackxa,  these  animals  are  true  Lizards,  belonging  to  a  large  group 
h  contains  the  Iguana,  and  numerous  well  known  smaller  species  of 
country.  The  presence  of  a  tail,  which  is  not  found  in  adult  life  in 
typical  Batrachians;  the  scaly  armor  of  the  body,  as  contrasted 
the  naked  skin  of  Batrachians;  the  mode  of  development,  in  not 
nig  through  a  larval  Tadpole  stage,  in  which  the  species  breathe  in 
water  by  means  of  gills ;  and  the  ambulatory,  not  saltatorial,  mode 
rogression,  are  some  of  the  prominent  characteristics  by  which  the 
rnosomas  show  their  true  affinities. 

Ithough  of  rather  repulsive  aspect,  the  Horned  Lizards  are  inof- 
ive  and  perfectly  harmless  animals.  They  are  rather  sluggish, 
ly  captured,  make  no  resistance,  and  are  readily  tamed,  when  they 
e  rather  amusing  pets  for  those  who  may  desire  to  watch  their  sly 
furtive  ways.  They  feed  principally  upon  flies,  ants,  and  other  small 
trts,  which  they  catch  by  rapid  protrusion  of  their  viscid  tongue, 
ing,  or  rather  running,  at  their  prey  sometimes.  One  that  had  been 
*d  would  eat  from  the  fingers,  and  also  take  a  drop  of  milk,  appear- 
greatly  to  relish  it.  Like  other  cold-blooded  animals,  they  sustain 
;  fasts  without  apparent  inconvenience,  and  may  be  safely  mailed 
3,  as  curiosities,  to  almost  any  part  of  the  couutry.  We  have  never 
i  able  to  keep  them  alive  over  four  months. 

tie  subspecies  of  this  same  P.  dougkum  (ornatissimum)  is  principally 
id  in  the  Sonoran  region,  but  specimens  are  in  the  National  Museum 
1  Utah  and  Upper  Colorado  and  Pole  Greek  (wherever  that  may  be). 

SCELOPORUS  CONSOBRINUS.     B.  &  0. 

pom*  con*obrinu8y  Bd.  &  GiR.  March's  Rep.  Expl.  Red  R.  1853,  224,  pi.  10,  £ 
5-12.- Bd.  P.  R.  R.  Rep.  x.  It59,  Whipple's  Route,  Reptiles,  37.— Bd.  U.  S. 
Mex.  B.  Sarv.  ii.  pt.  ii.  1859,  Reptiles,  5. — Ha  yd.  Trans.  Amer.  Phil.  Soc.  xii. 
1862,  177.— Cope,  Ptoc.  Acad.  Nat.  Sci.  Phila.  18C6,  303.— Cope,  Check  List  N. 
A.  Bat.  aod  Rep.  1875,  49.— Allen,  Proc  Bost.  Soc.  Nat.  Hut.  xvii.  1874,  69 
(from  the  Yellowstone). 

Ately  obtained  by  Mr.  J.  A.  Allen  on  the  Yellowstone,  and  has  been 
nd  in  Utah  and  Nevada.  Belongs  to  the  Sonoran  and  Central  re- 
n,  Oregon  f ,  and  Texas. 

Family  SCINCID.E. 
Genus  EUMECES.     Wieg. 

EUMECES  SEPTENTRIONALIS.      (Bd.) 

Northern  Skink. 

fHttion  wptentrionalls,  Bd.  Proc.  Acad.  Nat.  Sci.  Phila.  1858,  — .— Bd.  P.  R.  R.  Rep. 

x.  1859,  Whipple's  Route,  Reptiles,  38,  pi.  24,  f.  2.— Ha  yd.  Trans.  Amer.  Phil. 

Soc.  xii.  18C2,  177. 
wot  fptentrionalti,  Cope,  Check  List  N.  A.  Bat.  and  Rep.  1875,  44. 

)riginally  described  from  Minnesota!  and  also  known  to  occur  in 
tiraska  and  Kansas. 


288     BULLETIN  UNITED  STATES  GEOLOGICAL  SURVEY. 


B.-BATRACHIA. 

ANURA. 

Family  BUFONIOE. 
Genus  BUFO. 

BUFO  LENTIGINOSUS  FOWLEBL     (Putnam,  MSS.) 

Fowler's  Toad. 

Bufo  americanus  var.  fowleri,  "Putn.  MSS." 

Bufo  lentiginoeus  subsp./otrferii,  Cope,  Chock  List  N.  A.  Bat.  and  Rep.  1875, 29. 

Specimen. 

1006.  Pembina.  June  3, 1873. 

1012.  Pembina.  Jane  5,  1873. 

1028.  PembiDa.  Jane  7, 1873. 

1031.  Pembina.  June  7, 1873. 

10G6.  Turtle  Mountain.  July  23,  1873. 

1070.  Turtle  Mountain.  July  24,  1873. 

f  1086.  Mouse  River.  Aug.  17,  1*73. 

f  1092.  Mouse  River.  Aug.  25,  1873. 

Abundant  along  the  lino  throughout  the  Red  River  watershed,  where 
it  was  the  only  species  observed.  Westward,  in  the  Missouri  and  Milk 
River  region,  it  appears  to  be  entirely  replaced  by  the  followiug  species:— 

Bufo  columbiensis.    Bd.  &  Qir.  . 

Columbia  Toad. 

Bufo  columbievsis,  Bd.  &,  GiR.  Proc.  Acad.  Nat.  Sci.  Phila.  1853,  378.— GiR.  Proc.  Acad. 
Nat.  Sci.  Phila.  1S54,  87.— Gik.  U.  S.  Expl.  Exped.  Herpet.  77,  pi.  5,  f.  4-9.- 
Bd.  P.  R.  R.  Rep.  x.  1859,  Williamson's  and  Abbottf  s  Route,  Reptiles,  12.— 
Coop.  &  Suckl,  N.  H.  Wash.  T«rr.  18C0,  304.— Allen,  Proc.  Bost.  ftoc  Nat. 
Hist.  xvii.  1874,  70.— Cope,  Check  List  N.  A.  Bat.  and  Rep.  187fe,  29. 

Specimens. 

tll77.  Kootanie  River.  Aug.  17, 1«74. 

1181.  Chief  Mountain  Lake.  Aug.  19,  1874. 

1183.  Chief  Mountain  Lake.  Aug.  23, 1874. 

1190.  Chief  Mouutain  Lake.  Aug.  24, 1874. 

1191.  Chief  Mountain  Lake.  Aug.  24, 1874. 

This  species,  originally  described  from  the  Pacific  slopes,  and  not 
generally  recognized  as  occurring  east  of  the  Rocky  Mountains,  was 
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rand  to  be  very  common  iu  the  above-named  localities.  It  was  also 
rocured  on  the  Yellowstone  by  Mr.  Allen.  The  palmation  of  the  feet 
aiders  it  much  more  decidedly  aqnatic  in  habit  than  is  usual  in  this 
urns.  I  found  it  swimming  freely  in  the  lake,  as  well  as  in  various 
reams  and  pools  about  the  eastern  base  of  the  Mountains.  Specimens 
ere  taken  from  the  stomach  of  Salmo  namaycush  and  other  fish  of  the 
ime  genns  in  this  locality,  further  indicating  its  aquatic  nature.  The 
flora  of  the  specimens  inhabiting,  these  clear  cold  waters  are  notably 
esh  and  firm. 

Family  RANID^E. 

Genus  RANA. 

Ban  a  halecina.    Ealm. 

Leopard  Frog. 

■Sma  pipitmi,  Gm.",  Syst  Nat.  13th  ed.  1788, 1052  (nee  auct.). 

halecina,  Kalm.— Daud.  Hiat.  Nat  Rept.  viii.  1403,  122.— Haul.  Joarn.  Acad. 
Nat.  Sci.  Phila.  v.  337;  Med.  and  Phys.  Res.  102,  224.— DeKay,  N.  Y.  Fanna, 
iii.  1842, 63,  pi.  20,  f.  19.— Holbr.  N.  Am.  Herpet.  iv.  1842,  91,  pi.  13.— Bd.  P. 
B."  R.  Rep.  x.  1859;  Whipple's  Route,  Reptiles,  45.— Coop.  &  Suckl.  N.  H., 
Wash.  Terr.  1860,  304,  pi.  29,  f.  7.— Hayd.  Trans.  Amer.  Phil.  Soc.  xii.  1862. 
177.— Cope,  Proe.  Acad.  Nat.  Sci.  Phila.  1866,  301.— Allen,  Proc.  Bost.  8oc, 

[  Nat.  Hist.  xvii.  1874,  70. 

,  Specimens, 

\ 

I     1064,  bi$,  ter,  etc.  Near  Pembina  Mountains.  July   9,  1873.    Numerous  specimens. 

;    Vlttl.  Souris  River.  Aug.  16, 1873. 

11081,  bis.  Sonris  River.  Aug.  1G,  1873. 

■     1118.  Wolf  Creek.  Jnue28,1874. 

HIS,  bis .  Wolf  Creek.  J  une  28, 1874. 

J1167.  Head  of  Milk  River.  Aug.  14, 1874. 

A  series  of  specimens,  demonstrating  the  general  dispersion  of  the 
species  in  the  pertnaneut  waters  of  the  region  explored.  It  occurs  in 
Washington  Territory,  and  I  have  found  it  in  New  Mexico  and  Arizona, 
18  well  as  in  various  localities  iu  the  Eastern  United  States,  where  it  is 
one  of  the  most  abundant  and  well-known  species,  conspicuous  in  its 
rize,  rich  coloration,  and  agility. 

The  common  Western  form  is  Rana  halecina  berlandieri,  which  is  only 
listinguished  from  R.  halecina  by  its  larger  size  and  geuerally  coarser 
nd  more  pustulated  skin.  The  specimens  represent  "berlandieri",  but 
bis  we  are  disinclined  to  adopt  without  further  investigation  of  its 
lleged  distinctness. 

Rana  septentrionalis  of  Baird  (Proc.  Phila.  Acad.  1854,  p.  61)  is  accred- 
ed  with  a  range  from  "  Canada  to  Montana",  but  was  not  observed. 
Bull.  iv.  No.  1—19 
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Family  HYLUXE. 

Genus  OHOROPHILUS. 

Chorophllus  triseriatu*.    (Maxim.) 

Heleoetes  trueriatus,  Maxim.  Raise  Noid-Am.  L  1839,  — .— Hayd.  Trmaa.  Amer.  PWL  mmm\  * 

xii.  1862, 177. 
Chorophilus  trieeriatus,  Cope,  Check  List  N.  A.  Bat.  and  Sep.  1875,  30. 

Specimen*. 

1123,  hie,  for,  etc.    Frenchman's  River.    July  G,  1874. 

This  small  species  was  found  in  the  greatest  abundance  in 
pools*  and  streams  at  various  points  along  the  line,  especially  at  Fi 
man's  River,  where  numerous  specimens  were  secured.    It  forms  a 
siderable  portion  of  the  food  of  the  Eu tcento  of  this  region.    Specii 
are  also  in  the  Natural  Museum  from  Colorado,  New  Mexico,  XTel 
and  Kansas. 

Family  AMBLYSTOMATHXE. 

Genus  AMBLYSTOM A.    T*oK . 
Ambltstoma  mavortium.    Bd. 

a.  MAVORTIUM. 

Ambystoma  mavortia,  Bd.  Journ.  Acad.  Nat.  Sci.  Phila.  2d  ser.  i.  1849,  292,  884  (Hew 
Mexico). 

Ambystoma  mavortium,  Hallow.  Journ.  Acad.  Nat.  Sci.  Phila.  iii.  1858,  352. 

Ambly stoma  mavortium,  Bd.  P.  R.  R.  Rep.  x.  1859,  Gunnison's  and  Beokwith's  Boats, 
Reptiles,  20.— Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1867, 184.— Allrk,  Proa  Best 
Soc.  Nat.  Hist.  xvii.  1874,  70.— Cope,  Check  List  N.  A.  Bat.  and  Rep.  1875,  25. 

Amblystoma  prostrpina,  Bd.  &  GiR.  Proc.  Acad.  Nat.  Sci.  Phila.  1852,  173. — Bd.  U.  S. 
Mex.  B.  Surv.  ii.  pt.  ii.  1869,  Reptiles,  29,  pi.  35,  f.  7-14. 

Ambystoma  proser pine }  Hallow.  Jouru.  Acad.  Nat.  Sci.  Phila.  iii.  1858,  354. 

Ambystoma  maculatum,  Haltx>w.  Journ.  Acad.  Nat.  Sci.  Phila.  iii.  1858,  355. — Hallow. 
Proc  Acad.  Nat.  Sci.  Phila.  1857,  215. 

Desmiostoma  maculatum,  "Sager,  Penins.  Journ.  Med.  1858,428". 

Camarataxis  maculata,  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1859,  123. 

Ambystoma  nebulosum,  Hallow.  Proc.  Acad.  Nat.  Sci.  Phila.  1852,  209  (Arizona).— 
Hallow.  Sitgreaves's  Rep.  Expl.  Zulii  and  Colorado  R.  1853, 143,  pi.  20. — Hal- 
low. Journ.  Acad.  Nat.  Sci.  Phila.  iii.  1858,  352. 

Amblystomat  nebulosum,  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1866,  300. 

b.  CALIFORNLENSE. 

Ambystoma  calif  or  niense,  Gray,  Proc.  Zool.  Soc.  Lond.  1853,  11,  pL  7  (Monterey).— 

Hallow.  Journ.  Phila.  Acad.  Nat.  Sci.  iii.  1858,  355. 
Amblystoma  mavortium  subsp.  californiense,  Cope,  Check  List  N.  A.  Bat.  and  Rep.  1875,25. 

*  These  pools  also  furnished  great  numbers  of  an  interesting  Pbyllopod,  Lepidurus 
ooucrt  of  Packard. 
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Specimens. 

1045.  Pembina.  Jane  24,  1873. 

1057.  Pembina.  Jane  28, 1873. 

1071.  Turtle  Mountain.  July  28, 1873. 

1074.  Tnrtle  Mountain.  Aug.  11, 1873. 

1074  bit.  Tnrtle  Mountaiu.  Aug.   1,1873. 

1137.  Two  Forks  of  Milk  River.  July  15, 1874. 

mm  on  io  suitable  situations  all  along  the  line.  In  all  the  speci- 
observed,  the  metamorphosis  from  the  Siredon  stage  was  completed 
ength  of  four  or  five  inches.  In  other  regions,  I  have  procured  the 
species,  still  in  the  Siredon  stage,  but  nearly  twice  as  large.  Indi- 
es were  found  in  damp  places  about  the  buildings  at  Fort  Pembina 
rtciuity,  and  still  more  numerously  around  the  pools  at  the  western 
of  Turtle  Mountaiu.  They  wandered  freely  away  from  the  water, 
n  some  instances  entered  our  tents. 

life,  the  coloration  of  the  specimens  examined  was  clear  olive  above, 
glaucous  or  greenish-white  below,  everywhere  variegated  in  bold 
rn  with  black. 

addition  to  the  foregoing,  the  only  species  of  the  genus  observed 
e  commission,  a  second  is  described  as  inhabiting  the  region  about 
astern  portions  of  the  line.  This  is  the  Ambystoma  laterale  of  Hal- 
1  (Journ.  Acad.  Nat.  Sci.  Phila.  iii.  1858,  352),  now  regarded  as  a 
ty  of  Amblystoma  jeffersonianum  Bd.  (op.  cit.  i.  1849, 283)  (Xiphonura 
toniana  Tschudi,  Glass.  Batrach.  1838). 

Mystomck  aterrimum  Cope  (Proc.  Acad.  Nat.  Sci.  Phila.  1867,  201) 
pecies  described  from  the  Northern  Bocky  Mountains,  in  the  region 
red  by  Lieutenant  Mullan. 


ART.  XII.-ON  CONSOLIDATION  OF  THE  HOOFS  IN  THE  VIR- 
GINIAN DEER. 


By  De.  Elliott  Coubs,  U.  S.  A. 


Mr.  George  A.  Boardman,  of  Calais,  Me.,  has  obligingly  submitted  to 
ay  examination  the  feet  of  a  Deer  (Cariactis  virginianus)  displaying  the 
boormality  of  consolidation  of  the  hoofs. 

The  state  of  the  specimens  does  not  permit  any  examination  of  the 
ondition  of  the  bones  themselves.  As  well  as  can  be  judged  from  inspec- 
ion,  and  by  feeling  through  the  dried  skin  which  covers  them,  they  are 
Dtirely  normal. 

The  false  hoofs  are  present  and  of  ordinary  characters. 

The  malformation  seems  to  be  confined  to  the  horny  substance  of  the 
rue  hoof,  which  is  consolidated  with  its  fellow  of  the  opposite.  The 
nion  is  complete  along  the  whole  inner  margins  of  the  hoof,  excepting 

notch  between  the  two  halves  at  the  end  less  than  half  an  inch  in 
epth. 

Viewed  from  above,  the  hoof  shows  its  composition  by  lateral  halves, 
here  being  a  profound  longitudinal  sulcus,  along  the  bottom  of  which 
Toove  is  the  line  of  union,  complete  to  within  less  than  half  an  inch  of 
be  end. 

On  the  plantar  surface,  the  confluence  of  the  hoofs  gives  a  nearly 
►lane  surface,  without  special  indication  by  a  sulcus  of  the  line  of  union, 
o  within  about  an  inch  of  the  end,  where  a  median  depression,  bounded 
)y  raised  edges,  marks  the  seam,  the  extremity  being  nicked,  or  notched, 
is  already  said.  The  outer  border  of  the  sole  of  the  foot  is  smoothly 
rounded  off  behind ;  but  anteriorly,  for  about  half  the  length  of  the  whole 
hoof,  the  margins  are  raised  and  sharp-edged, — this  edge  terminating 
behind  in  a  scroll-like  inversion.  This  sharp  margin  is  the  outer  edge 
of  each  hoof  along  that  portion  of  its  length  which  is  ordinarily  applied 
to  the  ground. 

The  profile  view  of  the  hoof  displays  the  deformity  of  excessive  growth 
in  length,  the  whole  hoof  being  unnaturally  elongated,  with  the  end 
curved  upward,  rendering  the  fore  border  strongly  concave  in  profile, 
and  causing  the  hind  and  under  border  to  fall  into  one  long  and  con- 
tinuous curve,  with  convexity  downward. 

Besides  such  elongation  and  curvature,  the  whole  hoof  is  unnaturally 
contracted,  or  laterally  compressed;  the  sides,  which  should  expand 
downward  and  outward,  curving  downward  and  toward  each  other,  so 
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that  the  greatest  width  of  the  plantar  surface  between  the  lateral  sharp 
edges  is  much  less  than  the  diameter  of  the  hoof  across  the  top. 

Length  of  the  hoof  in  front  (chord  of  the  concave  border)  nearly  two 
inches.  Entire  length  of  the  hoof  behind  (chord  of  the  convex  cone 
from  base  to  tip)  three  inches.  Greatest  width  of  the  hoof,  both  halra 
together,  less  than  one  inch — this  measurement  being  taken  near  the 
base  of  the  hoof  behind.  Width  of  either  half,  at  a  point  opposite  endi 
of  the  hairs  in  front,  only  four-tenths  of  an  inch. 

The  general  constriction  of  the  hoof  is  of  course  of  a  part  with  its 
consolidation ;  while  its  lengthening  and  curvature  axe  doubtless  tbe 
progressive  result  of  growth  under  circumstances  not  permitting  the 
normal  spread  and  play  of  each  hoof  upon  the  ground. 

This  monstrosity  is  clearly  a  freak  in  an  individual  case,  belonging  to 
the  general  category  of  web-fingering ;  and  it  is  not  to  be  compared 
with  the  more  profound  modifications  of  the  pig's  foot  which  I  describe 
in  the  succeeding  article.  Its  occurrence  is  so  obviously  and  seriomlj 
disadvantageous  that  it  could  scarcely  be  perpetuated  to  any  extent 
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r.  XIII.-ON  A  BREED  OF  SOLID-HOOFED  PIGS  APPARENTLY 

ESTABLISHED  IN  TEXAS. 


By  De.  Elliott  Coues,  U.  8.  A. 


[y  attention  has  recently  been  called  to  this  matter  by  commuuica- 
18  from  a  valued  correspondent,  Mr.  O.  W.  Maraock,  of  Helotes, 
car  County,  Texas,  who  has  further  laid  me  under  obligations  by 
emitting  the  well-prepared  specimen  from  which  the  accompanying 
stration  has  been  made. 

jike  the  monstrosity  of  cleft-hoof  occasionally  witnessed  in  the  horse 
EL88,  the  peculiarity  of  the  solid  hoof  is  already  known  to  occur  in  the 
nestic  pig.  Thus,  I  am  informed  by  Professor  Baird  of  his  recoliec- 
11  of  such  a  case,  there  having  been  many  years  ago  a  number  of  solid- 
)fed  pigs  in  the  possession  of  a  person  residing  near  Carlisle,  Pa., 
o  specially  valued  them  for  some  advantage  which  the  peculiarity 
s  supposed  to  confer.  Professor  Leidy  also  tells  me  that  the  same 
ng  is  within  his  knowledge. 

is  in  the  case  of  the  monstrosity  of  cyclopism,  which  is  of  compara- 
ely  frequent  occurrence  in  these  animals,  however,  the  formation  of 
3  solid  hoof  seems  to  have  been  regarded  as  a  mere  freak  of  nature, 
monstrosity  in  the  usual  sense  of  that  term ;  whereas  I  gather  from 
'  correspondence  with  Mr.  Marnock  that  the  solid  hoofed  pigs  of  Texas 
i  established  as  a  race  which  transmits  its  peculiarities  to  its  offspring 
surely  as  it  does  any  other  portion  of  its  structure.  I  should  judge 
m  Mr.  Marnock's  remarks  that  the  solid-hoofed  pigs  of  his  locality 
istitute  a  large  proportion,  if  not  a  majority,  of  the  species. 
The  peculiarity  is  so  firmly  established  that  no  tendency  to  revert  to 
i  original  aud  normal  form  is  observable  in  these  pigs.  Mr.  Marnock 
orms  me  that  the  cross  of  a  folidhoofed  boar  with  a  sow  of  the  ordi- 
ry  type  produces  a  litter  the  majority  of  which  show  the  peculiarity 
the  male  parent. 

Be  alludes  to  a  popular  belief  which  ascribes  the  origin  of  this  breed 
crossing  with  the  peccary, — this  being  of  course  fallacious. 
The  upshot  of  this  modification  of  the  foot  is  that  a  strictly  artiodac- 
e  animal  is  transformed  into  an  imperfectly  perissodactyle  one.  As 
as  the  hoof  itself  is  concerned,  the  pig  is  completely  solid  ungulate, 
is  also  perfectly  u  odd  toed  ",  or  single-toed,  in  the  terminal  phalanges, 
chylosis  of  which  produces  a  single  broad  phalanx  in  the  axis  of  the 
ab.  Above  this,  however,  the  other  two  phalanges,  medial  and  proxi- 
il,  of  each  of  the  two  principal  lateral  digits,  remain  perfectly 
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tinct,  and,  moreover,  widely  separated  from  each  other  by  intervention  o 
a  special  ossicle,  doubtless  a  sesamoid,  in  the  axis  of  the  foot  immedi 
ately  above  the  single  terminal  phalanx. 

The  actual  structure,  both  of  the  bones  of  the  digits  and  of  the  bora; 

boof,  will  be  appreciated  from  a  glance  at  the  accompanying  figure 

This  is  engraved  of  life  size,  front  view,  with  the  hoof  withdrawn  snO 

ciently  to  display  all  the  parts.    The  preparation  ii 

from  a  young  subject  about  three  months  old,  in  whid 

the  proxioial  epiphyses  of  the  phalanges  are  still  evi 

■  dent.    The  pair  of  distinct  proximal  phalanges  of  nor 

*  uial  characters,  or  nearly  so,  are  seen  to  be  succeeded 

[  by  nodular  medial  phalanges,  which  latter,  as  well  u 

the  distal  extremities  of  the  proximal  phalanges,  an 

widely  separated  by  intervention  of  a  special  ossicle  in 

the  axis  of  the  foot.    To  these  succeeds  a  single  broad 

^  and  flattened  terminal  phalanx,  obviously  com  posed  al 

^B^^^^dB)  the  pair  of  distal  phalanges  anchylosed  together.   Id 

py  this  specimen,  the  anchylosis  is  complete,  even  at  si 

W   early  an  age  of  the  subject;  its  condition  apparently 

¥     being  not  the  result  of  progressive  confluence  of  the 

£■       two  bones,  but  of  their  original  connation. 

^s^^^r  The  terminal  phalanx  is  flattened  and   somewhat 

scooped  out  on  its  posterior  aspect,  without  trace  of  previous  separation 

into  halves.    In  front,  however,  as  shown  by  the  figure,  if  presents  s 

central  triangular  elevation,  apex  downward,  and  base  articulated  will 

the  nodular  ossicle  above  it,  ns  if  a  wedge  of  bone  had  been  thrust  iutt 

the  axis  of  the  limb  between  the  primitive  distal  phalanges.    This  wedge 

shaped  piece  of  bone  is  completely  anchylosed  with  the  present  singh 

distal  phalanx;  and  below  its  apex  the  edge  of  the  bone  is  perfect!; 

continuous  across  the  axis  of  the  foot. 

The  central  nodular  ossicle,  which  1  have  already  mentioned  as  a  ses.' 
moid,  articulates  with  all  five  of  the  bones  of  the  foot.  I  cannot  accoui 
for  its  presence  unless  it  be  a  displaced  sesamoid,  such  as  for  examp 
that  which  is  normal  beneath  the  base  of  the  distal  phalanx  of  the  hors 
and  known  to  some  as  the  "os  subarticulatum  ".  In  the  normal  pig 
foot,  there  are  several  pairs  of  sesamoids  beneath  the  phalangeal  articc 
lations;  and  the  bone  in  question  may  be  regarded  as  a  confluence  < 
the  pair  at  the  base  of  the  distal  phalanges,  or  of  two  pairs  at  the  base 
of  the  medial  and  distal  phalanges  respectively.  The  displacement  < 
these  sesamoids  brings  the  ossicle  into  position  in  the  axis  of  the  foe 
between  instead  of  under  tbe  bones.  Or,  it  may  be  that  this  ossicle  : 
a  confluent  pair  of  sesamoids  from  beneath  the  basis  of  the  medial  phi 
lunges,  and  that  the  wedge-shaped  piece  of  bone  which  ap[>ears  upo 
the  front  of  the  distal  phalanx,  consolidated  therewith,  represents  ses 
moids  from  beneath  the  distal  phalanges. 
Tbe  horny  hoof  encases  these  bones  as  far  as  the  distal  extretnitii 
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;>f  tbe  proximal  phalanges.  It  is  perfectly  whole,  or  "  solid",  as  seen 
in  the  figure.  In  front,  there  is  a  slight,  though  evident,  vertical  line  of 
impression  along  the  middle,  indicating  its  composition  from  lateral 
halves.  On  the  sole  of  the  hoof,  there  is  a  broad,  angular  elevation  of 
horny  substance,  apex  forward,  and  sides  running  backward  and  out- 
ward to  the  lateral  borders  of  the  hoof,  the  whole  structure  being 
curiously  like  the  frog  of  the  horse's  hoof.  In  fact,  it  is  a  frog,  though 
broad,  flattened,  and  somewhat  horseshoe-shaped,  instead  of  being 
narrow,  deep,  and  acute,  as  in  the  actual  frog  of  the  horse.  This 
arcuate  thickening  of  the  corneous  substance  occupies  about  the  middle 
third  of  the  whole  plantar  surface  of  the  hoof. 

Viewing  the  apparent  establishment  of  this  pseudo-perissodactyle 
structure  in  an  artiodactyle,  the  question  arises  whether  we  have  not, 
under  our  eyes,  an  example  of  a  way  in  which  a  solidungnlate  may  be 
evolved  from  a  pluridigitate  stock — though  of  course  the  one  case  is  by 
enlargement  of  a  single  median  digit  and  reduction  of  lateral  digits, 
while  in  the  present  instance  a  bone  in  the  axis  of  the  limb  is  produced 
by  failure  of  fission  between  lateral  paired  digits.    Nothing  is  more  cer- 
tain than  that  the  present  solid-hoofed  horse  has  come  by  direct  descent, 
with  modification,  from  its  several-toed  ancestors  of  the  Tertiary.    In 
the  present  case,  we  seem  to  have  the  initial  steps  of  an  actual  trans* 
formation  which  may  in  time  result  in  modifications  to  which  ordinal 
value  may  attach.    It  may  be  suggested  that  this  modification  is  one 
of  progressive  adaptation  of  the  animals  to  their  freely-ranging  state 
on  the  prairies  of  the  country,  just  as  the  series  of  modifications  which 
the  primitive  horse's  foot  has  undergone  in  adaptation  to  the  making  of 
the  most  serviceable  hoof  for  running  on  hard  ground  at  the  expense  of 
any  other  function. 


\  XIV.-PROFESSOR  OWEN  ON  THE  PYTHONOMORPHA. 


By  E.  D.  Cope. 


British  Museum  has  recently  obtained  the  Van  Breda  collection 
Is,  which  includes  a  valuable  series  of  Mosasauroid  remains  from 
icht,  the  locality  which  furnished  to  Cuvier  the  typical  specimen 
Mosasaurm  giganteus.  Professor  Owen  has  improved  the  oppor- 
to  study  this  material  with  that  already  in  possession  of  the 
n,  some  of  which  was  derived  from  North  American  sources, 
ursuing  this  subject,  Professor  Owen  has  done  me  the  honor  to 
ny  contributions  to  it,  a  summary  of  which  appears  in  the  second 
s  of  the  Final  Beport  of  the  United  States  Geological  Survey  of 
rritories  under  Dr.  F.  Y.  Hayden. .  He  follows  my  determinations 
Delusions,  and  criticises  them  in  the  light  of  his  long  experience. 
ortion  of  this  criticism  is  adverse  to  what  he  supposes  mycouclu- 
o  be,  I  propose  on  the  present  occasion  to  give  such  a  brief  review 
fessor  Owen's  paper*  as  my  other  immediate  occupations  will 
I  premise  that  this  cannot  now  include  a  complete  review  of 
)ject,  nor  the  exposition  of  several  parts  of  it  which  have  not  yet 
d  the  attention  of  Professor  Owen  or  of  any  one  else, 
essor  Owen's  references  to  my  work  may  be  included  under  three 
viz : — First,  as  to  matters  of  fact  or  observation ;  second,  as  to  de- 
atiou  of  homologies  of  parts ;  third,  as  to  the  estimation  of  affini- 
derived  from  the  preceding  branches  of  the  subject.    I  now  con- 

L  — QUESTIONS  OF  FACT. 

many  observations  as  to  the  structure  of  the  order  of  Pythono- 
i  recorded  by  me  in  the  volume  already  referred  to  are  confirmed 
fessor  Owen  with  a  single  exception.  He  correctly  describes  the 
rae  of  the  genus  Mosasaurus  as  without  the  zygantruui  and  zygo- 
articulation,  and  proceeds  to  say  (p.  709),  in  reference  to  my 
ion  of  this  structure  to  tbe  genus  Clidastes,  that  the  structure 
asaurns  "is  repeated  in  plates  xviii,  xix,  xx,  xxi,  xxiii,  xxiv,  xxvi, 
cxix,  xxx,  xxxiv,  and  xxxv  of  Professor  Cope's  great  work ;  iu  every 
tbezygospheneaud  zygantruin  are  absent."  And  again, — "In  the 
xviii  and  xxiii  given  to  tbe  vertebrae  of  the  species  [Clidastes] 
and  plani/rom,  tbe  parts  and  processes  are  as  usual  not  indicated." 
s  is  a  remarkable  oversight  on  the  part  of  Professor  Owen.     He 

•Quarterly  Journal  of  Ueol.gical  Society,  Loudon,  lc577,  p.  682. 


300     BULLETIN  UNITED  STATES  GEOLOGICAL  SURVEY. 

will  fiud  tho  zygospbene  distinctly  represented  on  figs.  5  a  and  5  6,  pL 
xviii ;  figs.  3  &,  3  tf,  G  &,  0  c,  pi.  six  ;  fig.  15  d,  pi.  xxi ;  figs.  3  e  and  3  d,  pL 
xxiii ;  fig.  4,  pi.  xxiv ;  and  the  zygantrum  in  nearly  as  many  figures. 
Ho  will  also  find  them  well  represented  in  the  figures  of  vertebra  of 
Clidastes  on  plates  v  and  xii  of  the  Extinct  Batrachia  and  Keptiliaof 
North  America.  In  order  to  substantiate  his  position,  he  copies  from 
my  work  a  figure  of  a  vertebra  of  Clidastes  stctwps  from  which  the  zygo- 
spbene has  been  accidentally  broken  away. 

Professor  Owen  places  me  in  the  attitude  of  committing  error  in  ques- 
tions of  fact  in  regard  to  the  limb-bones  and  their  arches  in  the  Lacertilia 
and  Ophidia.    My  statement  is, — u  As  there  are  many  Lacertilia  without 
limbs,  and  some  serpents  with  them,  their  presence  in  this  order  is  irre- 
levant in  this  connection,  especially  as  the  arches  supporting  them  are 
most  like  those  of  tortoises  and  Plesiosaurs."    Professor  Owen  then 
proceeds  to  state  that  there  are  only  twenty-three  genera  of  LacertOa 
with  reduced  limbs,  and  "extremely  few"  where  they  may  be  considered 
to  be  rudiments.    Professor  Owen  can  hardly  have  had  in  tnind  the 
developments  of  herpetology  during  the  last  five  or  ten  years  in  mak- 
ing this  assertion ;  for  the  genera  of  lizards  now  known  in  which  the 
limbs  are  rudimental  may  safely  be  said  to  be  numerous,  and  those  with- 
out even  rudiments  are  not  a  few.    Professor  Owen  appears  to  have 
overlooked  the  entire  suborder  of  the  Amphishccnia^  which  are  all  limb- 
less with  the  exception  of  one  genus.    lie  then  criticises  my  reference  to 
serpents  with  limbs,  and  observes: — "In  certain  Ophidia  dissection  ha» 
revealed  a  small  styliform  bone  on  each  side  the  cloaca;  in  a  few  it  is 
tipped  with  horn  in  the  shape  of  a  claw.    .    .    .    Whether  these  ap- 
pendages to  the  generative  parts  be  homologous  with  the  l  claspers 
of  sharks  or  with  the  ventral  fins,  and,  if  the  latter,  with  the  hind  limbs 
of  lizards,  is  yet  an  open  question."    Reference  to  the  numerous  gener* 
and  species  of  serpents  which  possess  rudimental  hind  limbs,  as  we^ 
as  to   the  two  suborders  which   possess  a  pelvis,  is   here  entirely 
omitted,  and  the  demonstration  of  tho  homology  of  the  anal  elaW^ 
above  mentioned  with  true  hind  limbs  appears  to  be  unknown  to  Pre?' 
fessor  Oweu.    Besides  the  Boidcc7  Pythonidw,  and  Xenopeltidce  known  t^ 
Professor  Owen  as  possessing  these  rudimental  limbs,  there  are  the  Li' 
chanuridw,  Tortricidcv,  and  Stenostomidw  ;  while  the  Typhlopidce  and  Ste" 
no8tomid(v  possess  a  pelvis — the  latter  family  with  ilium,  ischium,  ami 
pubis,  as  ascertained  by  Peters.    This  pelvis  is  more  complete  than  thafc 
of  various  Lacertilian  genera  of  the  Diploglossa  group,  or  of  the  suborder 
of  the  Amphisbcvnia,  which  consists,  according  to  Stannius,  of  a  rudi- 
mental ilium  only.    My  statements  on  this  point  are  borne  out  by  the 
facts.    My  assertion  as  to  the  resemblance  of  tho  scapular  and  pelvic 
arches  to  those  of  tortoises  and  Plesiosaurs  is  true  in  view  of  the  fact 
that  the  former  has  no  inferior  connection  with  a  sternum,  so  far  as 
known,  an  element  absent  in  the  orders  named  and  the  Ophidia,  but 
present  in  the  lizards,  although  not  universally  so. 
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Another  question  of  fact  is  raised  ill  regard  to  the  possibility  of  the 
iteral  horizontal  flexure  of  the  mandibular  ramus  in  the  various  genera 
f  Pythonomorpha.  My  critic  states, — "In  Python  the  outer  plate  of 
be  dentary  is  deeply  notched  behind  by  a  long  angular  depression 
rhich  receives  a  process  of  similar  shape  of  the  angulo-surangular 
dement.  In  Mosasurus  as  in  Monitor,  the  outer  plate  of  the  dentary 
;erminates  in  a  subvertical  line ;  this  is  curved  in  Iguana,  less  so  in 
Monitor,  still  less  in  Mosasaurus,  where  it  seems  to  have  suggested  to 
Professor  Cope  the  idea  of  a  movable  articulation  with  the  hinder  part 
of  tbe  ramus :  but  the  relative  overlapping  position  of  the  mandibular 
elements,  causing  the  angular  break  of  the  line"  [of  the  posterior  border 
of  the  dentary]  "on  tbe  outer  side  of  the  ramus,  and  in  a  great  degree  of 
the  inner  surface  of  the  ramus,  must  have  as  effectually  opposed  such 
flexion  in  Mosasaurus,  as  is  the  case  with  Lacertians  and  a  fortiori  with 
Ophidians." 

I  have  not  bad  the  opportunity  of  studying  a  perfect  mandibular 
ramus  of  a  species  of  tbe  genus  Mosasaurus;  but  I  have  numerous 
mandibles  of  Ptatecarpus,  Liodon,  and  Clidastes.  In  all  of  these,  the  mo- 
bility is  indicated  by  the  character  of  the  adjacent  extremities  of  tbe 
segments  of  the  lower  jaw,  as  well  as  by  the  form  of  the  proximal  end 
of  the  08  quadratum,  by  which  that  jaw  is  mediately  articulated  with 
the  skull.  There  is  no  u  overlapping  of  the  mandibular  elements  causing 
the  angular  break"  in  these  genera,  either  in  the  horizontal  or  vertical 
lines,  although  the  inferior  portion  of  it,  where  the  ball-and-socket  artic- 
Qlation  is  found,  forms  a  slight  angle  with  the  remaining  portion  of  the 
hinge.  The  anterior  extremities  of  the  surangular  and  corouoid  are  con- 
tracted to  an  obtuse  edge,  which  fits  into  a  groove  or  rabbet  of  the  den- 
tary and  splenial  elements,  so  as  to  form  a  movable  joint,  the  two 
fegmeuts  of  the  ramus  being  held  together  by  a  lamina  of  bone  which 
in  life  was  doubtless  perfectly  flexible.  This  flexure  is  rendered  neces- 
sary when  the  jaw  is  opened  widely  by  the  form  of  the  proximal  end  of 
the  08  quadratum.  This  extremity  forms  a  sliding  joint  with  the  inferior 
face  of  the  opisthotic;  and  as  it  is  bent  or  curved  in  form,  its  movemeut 
necessarily  causes  a  lotation  of  the  quadrate  round  its  vertical  or  long 
axis.  This  rotation  of  course  throws  tbe  proximal  part  of  the  mandibular 
ramus  outward ;  and  to  permit  this  movement,  the  joint  near  the  middle 
of  the  latter  is  clearly  adapted.  The  degree  of  flexure  is  dependent  on 
the  degree  of  rotation,  and  that  in  turn  on  the  curvature  of  tbe  prox- 
imal end  of  the  quadrate.  This  curvature  depends  on  the  development 
of  the  u  proximal  internal  angle",  which  is  very  large  in  Clidastes  and 
l/todon,and  smallerin  Mosasaurus.  It  is  possible  that  the  powerof  flexure 
was  small  in  the  latter  genus,  and  that  Professor  Owen's  conclusions  in 
the  matter  may  be  due  to  imperfect  material. 

Under  the  head  of  matters  of  fact  may  be  mentioned  a  few  points  in 
the  history  of  the  discovery  of  the  structure  of  the  Pythonomorpha.  I 
have  claimed  in  my  work  that  the  discovery  of  tbe  hind  limbs  and  muc* 
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of  tbeir  character  has  been  due  to  Professor  Marsh,  and  that  of  the  ante- 
rior limbs  to  myself.  Professor  Owen  writes  as  follows  (p.  710): — "The 
determinations  by  Cuvier  of  certain  bones  and  portions  of  bone  ill  the 
original  Camperian  collection  of  remains  of  the  Maestricht  Mosasaar, 
as  scapula,  coracoid,  pubis,  antebrachial,  carpal,  and  phalangeal  bones, 
established  the  capital  fact  that  it  was  a  reptile  with  both  scapular  and 
pelvic  arches  and  their  appended  limbs.  Evidence  had  been  obtained 
at  the  date  of  the  Bridgewater  treatises  to  enable  Backland  to  define 
these  limbs  as  flippers  like  those  of  the  Plesiosaur.  The  subsequent 
discoveries  of  Professors  Cope  and  Marsh  have  confirmed  these  deter- 
minations'9, etc.  "But  the  number  of  the  digits  in  each  limb,  and  of 
the  phalanges  in  each  digit,  remain  to  be  determined."  Since  Professor 
Marsh  ami  myself  have  shown  that  every  one  of  the  determinations  of 
limb-bones  by  Cuvier  was  erroneous,  it  is  difficult  to  see  that  the  credit 
of  their  discovery  belongs  to  him.  Thus,  his  "pubis". is  an  ischium; 
his  "scapula"  (tig.  <J)  is  a  coracoid;  his  "scapula  and  clavicle"  is  a 
coracoid  probably  of  a  species  of  Platecarpus\  his  "  ulna"  is  an  ilium; 
his  "carpals"  are  ulna  and  phalange  respectively; "while  his  supposed 
phalanges,  if  truly  such,  do  not  belong  to  Pythonomorphous  reptiles. 
If  we  add  to  this  that  he  represents  what  he  calls  an  "angueal  pha- 
lange", a  structure  which  does  not  exist  in  the  order,  we  are  forced  to 
the  opinion  that  if  Cuvier  did  discover  the  scapular  and  pelvic  arcbes 
of  these  reptiles,  he  was  not  truly  aware  of  it  at  the  time.  The  state- 
ments of  Buckland,  and  similar  ones  by  Pictet,  as  to  these  limbs,  are 
not  accompanied  by  any  references  or  demonstration  to  show  that  they 
are  anything  more  than  guesses  on  the  subject.  Nor  does  Professor 
Owen  make  any  better  exhibit  in  this  field.  Iu  an  ingeniously  worded 
sentence  (p.  G83),  he  states  that  he  referred  fossils  from  New  Jerseji 
which  included  "  phalanges  of  a  limb  of  a  natatory  character",  to  the 
genus  Mosasaurw*  and  the  inference  is  necessary  that  at  that  time  he 
determined  the  limbs  of  that  genus  to  be  of  natatory  character.  On 
reference  to  the  essay  cited,*  I  fiud  the  fact  to  be  quite  the  reverse.  I 
quote  the  language  of  Professor  Leidy  t  in  regard  to  it,  as  follows : — 

"  Professor  Owen,{  after  remarking  that  no  part  of  the  organization 
of  Mo8a8aurus  is  so  little  known  as  that  of  the  locomotive  extremities* 
and  substantially  quoting  the  views  of  Cuvier  expressed  above,  enters 
into  the  description  of  some  long  bones  of  the  extremities,  *  showing? 
the  Lacertian  type  of  structure',  which  were  obtained  in  the  green-sand 
formation  of  New  Jersey.  Professor  Owen  observes,  'On  the  highly 
probable  supposition  that  these  bones  belong  to  Mosasaurus,  they  in- 
dicate the  extremities  of  that  gigantic  lizard  to  have  been  organized 
according  to  the  type  of  the  existiug  Lacertilia  and  not  of  the  JEnalio- 
sauna  or  Cctacea!" 

In  reference  to  Professor  Owen's  assertion  that  the  number  of  pha- 

"Qnar.  Journ.  Gool.  Soc.  v.  ltMi),  p.  3*0. 

t  Cretaceous  Reptiles  of  North  America,  p.  42, 

t  British  Fossil  Reptiles,  p.  190. 
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laoges  and  of  digits  in  the  limbs  of  Pythonomorpha  remains  to  be  ascer- 
tained, I  reply  that  this  part  of  the  structure  of  these  reptiles  has  been 
made  known  by  Professor  Marsh.* 

II.--HOMOLOGICAL  DETERMINATIONS. 

m 

The  determinations  of  this  kind  which  I  have  made  are,  with  two  ex- 
ceptions, confirmed  by  Professor  Owen.  Among  them  is  one  to  which 
I  attached  some  importance  in  the  definition  of  the  Pythonomorplia,  viz: 
the  identification  of  the  opisthotic  bone  of  that  order  with  the  suspen* 
aoriam  of  the  snakes,  in  opposition  to  the  view  of  Huxley,  that  the  latter 
hone  is  the  squamosal. 

The  two  exceptions  are  important.  The  one  is  the  determination  of 
the  pterygoid  bone;  the  other  that  of  the  roots  of  the  teeth. 

The  arch  which  connects  the  solid  palate  with  the  distal  portion  of 
the  os  quadratum  in  the  Pythonomorpha  iucludes  two  bones,  an  anterior 
dentigerou8  one,  and  a  posterior  edentulous  one.  The  posterior  bone  is 
not  described  by  either  Guvier  or  Owen,  and  was  probably  unknown  to 
them;  hence,  believing  that  the  anterior  bone  is  the  posterior  one,  they 
termed  it  the  pterygoid,  and  gave  the  name  palatine  to  the  horizontal 
elements  immediately  in  front  of  the  latter,  and  which  I  have  heretofore 
regarded  as  its  anterior  portion.  The  latter  (No.  20  of  Professor  Owen's 
fig.  16,  Quar.  Journ.  Geol.  Soc.  1877,  p.  695)  is,  however,  regarded  by 
Owen  as  a  distinct  element,  and  he  finds  an  oblique  suture  separating 
it  from  the  dentigerous  posterior  region.  Ou  examination  of  the  speci- 
men of  Clidastes  propython,  I  find  that  there  is  a  squamosal  suture  in  the 
position  indicated  by  Owen,  so  that  it  is  now  evident  that  the  posterior 
dentigerous  element  is  the  true  pterygoid,  as  determined  by  Cuvier. 
The  posterior  portion  of  this  bone  is  deeply  excavated,  and  the  portion 
which  diverges  outward  and  backward  from  this  point  I  have  regarded 
as  a  distinct  element.  It  is  bounded  anteriorly  by  a  groove,  which 
nearly  resembles  a  suture.  This  groove  is  not  continued  on  the  inner 
Bide,  so  that  it  is  either  a  groove  for  muscular  insertion  or  a  trace  of  a 
8utare  now  obliterated.  So  it  cannot  be  maintained  that  this  posterior 
portion  of  the  pterygoid  is  a  distinct  element.  In  this  point  I  am  cor- 
rected by  Professor  Owen. 

As  regards  the  teeth  of  the  Pythonomorpha,  I  have  stated  that  they 
"possess  no  true  roots".  Upon  this  Professor  Owen  responds  categori- 
cally , — "The  teeth  of  Mosasauroids  have  an  enamelled  crown  and  cement- 
clad  roots."  To  this  I  must  reply  that  my  statement  is  in  accordance 
with  the  fact  and  with  the  views  of  Cuvier  and  Leidy.  The  crown  of 
the  tooth  in  this  order  is  supported  on  an  osseous  pedicel,  which  is 
not  a  true  root,  i.  e.,  it  contains  no  dental  tissue.  By  reference  to  Dr. 
Leidv's  figure t  and  description  of  a  section  of  a  tooth  of  Mosasaurus,  it 

*Amer.  Joarn.  Sci.  Arts.,  June,  1872,  pi.  z. 

t  Cretaceous  Reptiles  of  North  America,  pi.  xx,  f.  3,  p.  50. 
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may  be  learned  that  the  dentine  of  the  crown  is  not  continued  as  a  root, 
but  terminates  at  a  point  which  it*  in  a  line  with  the  alveolar  border, 
and  does  not  enter  the  alveolus.  Thus  there  is  no  "cement-clad"  root, 
although  the  peduncle  of  the  tooth  is  composed  of  a  variety  of  bono 
approaching  cementum.  Leidy  remarks, — "The  faug  ...  is  mainly  com- 
posed of  vertical  osseous  fibres,  pervaded  by  numerous  vascular  canals 
pursuing  the  same  course  as  the  former.  It  is  of  much  finer  texture 
than  the  boue  of  the  jaw  with  which  it  is  coossified,"  etc.  The  large 
vascular  canals  of  this  structure  place  it  on  the  boundary  between  ce- 
ment and  bone,  and  its  external  appearance  justifies  the  denomination 
bone  which  Leidy  applies  to  it. 

Cuvier  states*  that  in  the  Maestricht  Mosasaurus  the  teeth  iu  age 
"  become  filled  throughout  their  leugth,  and  are  most  frequently  found 
entirely  solid.  They  complete  their  development  in  becoming  attached 
to  the  jaw  by  meaus  of  an  osseous  body,  very  different  in  structure  from 
that  of  the  tooth,  with  which  it  13  nevertheless  intimately  associated 
The  succession  al  tooth  originates  in  a  special  alveolus  produced  at  the 
same  time,  and  it  penetrates  the  osseous  body  of  the  tooth  in  use.  Id 
enlarging,  the  successioual  tooth  finally  detaches  the  osseous  body  from 
the  jaw  with  which  it  was  organically  united;  the  body  by  a  sort  of 
necrosis  being  shed  and  carrying  with  it  the  tooth  it  supported.  Grad- 
ually the  successional  tooth,  with  its  body,  improperly  called  its  osseous 
root,  assumes  the  position  from  which  the  old  one  was  removed." 

Subsequently  Cuvier,t  after  remarking  that  "he  had  formerly  com- 
mitted the  error  of  calling  the  osseous  structure,  connecting  the  tooth 
with  the  jaw,  the  root,"  observes  that  "  he  had  since  recognized  it  to  be 
the  dental  pulp,  which,  instead  of  remaining  soft  as  in  mammals,  be- 
comes ossified  and  identified  with  the  alveolus."  Cuvier  continues:— 
"  The  tooth  has  no  true  root,  but  adheres  strongly  to  the  pulp  which 
secreted  it,  and  is  further  held  iu  connection  with  it  by  the  remains  of 
the  capsule  which  furnished  the  enamel,  and  which,  by  becoxing  ossi- 
fied also,  and  uniting  itself  with  the  maxillary  bone  and  the  ossified 
dental  pulp,  inserts  and  fixes  the  tooth  with  additional  force." 

All  this  is  well  known  to  Professor  Owen  (see  his  Odontography); 
hence  I  conceive  this  position  to  be  simply  one  of  erroneous  interpreta- 
tion. Analogically,  the  teeth  of  these  reptiles  doubtless  possess  a  root, 
but  this  part  is  not  homologous  with  the  roots  of  the  teeth  of  other 
vertebrata;  hence  my  statement  must  be  accepted,  that  the  teeth  of 
the  Pythonomorpha  "  possess  no  true  roots". 

III. — THE  AFFINITIES  OF  TIIE  PYTHONOMOEPIIA. 

The  summary  of  the  relationships  of  this  order  with  which  I  close  Atf 
account  of  it  iu  the  second  volume  of  the  Report  of  the  United  State* 

*  OssmoeDS  Fossilos,  cd.  4,  t.  10,  p.  134. 
t  Ossemens  Fosailes,  136. 
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il  Survey  of  the  Territories  (p.  126)  is  stated  as  follows : — "As  & 
n,  it  may  be  decided  tbat  these  reptiles  were  not  nearly  related 
ranidce,  as  has  been  supposed,  but  constitute  a  distinct  order  of 
tostyiicate  group ;  that  they  are  primarily  related  to  the  La- 
econdarily  to  the  Ophidia,  and  thirdly  to  the  Sauroptcrygia ; 

present  more  points  of  affinity  to  the  serpents  than  does  any 
er;  and  that  their  nearest  point  of  relationship  in  the  Lacer- 
e  Varanidce  or  Thecaglossa." 

sor  Owen  admits  that  the  Mosasaurs  are  not  so  nearly  related 
tranidce  as  was  once  supposed,  as  he  cannot  do  otherwise ;  but 
)t  allow  that  they  represent  a  distinct  order  of  reptiles,  but  en- 
»  show  that  they  are  Lacertilia*  He  especially  condemns  the 
n  that  ''  they  present  more  points  of  affinity  to  the  Ophidia 
3  any  other  order".  In  doing  this,  he  passes  in  review  many 
characters,  of  which  I  notice  sixteen,  to  which  he  attaches  the 
rificance.  I  now  propose  to  show  that  the  results  of  Professor 
ewer  examination  are  in  accord  with  my  own  so  far  as  they 
le,  but  that  he  fails  to  observe  several  important  points  of 

necessary  to  the  question.  But  espec'ally  does  he  fail  of  just 
,  because  he  ascribes  to  me  views  which  I  do  not  hold,  by  fre- 
>ointing  out  the  Lacertilian  character  of  certain  structures,  from 
is  to  be  inferred  that  I  have  regarded  them  as  Ophidian,  when 
;plicitly  stated  (Cretaceous  Vertebrata,  etc.,  p.  125)  the  reverse; 
hus  exaggerates  the  expression  of  Ophidian  affinity  which  is 
the  concluding  paragraph  above  quoted. 
haracter. — Professor  Owen  declares  that  in  the  lateral  descend- 
«ses  of  the  basioccipital  the  Pytlwnomorpha  display  Lacertilian 
lince  lizards  possess  them  and  serpents  do  not.  I  will  only  ob- 
•e  that  the  same  character  would  relate  them  to  the  Ichthyo- 
md  turtles ;  and  that  if  the  median  keel  be  evidence  of  ordinal 
jhen  serpents  must  be  nearly  allied  to  the  alligator,  for  both 
tiles  possess  it.  But  in  reality  the  occipital  segment  in  Pytho- 
un  its  superior  parts  is  more  like  that  of  Ophidia  than  Lacertilia^ 
uferior  form  is  not  very  different  from  that  of  the  snakes  also. 
,  tlte  connection  beticeen  the  exoccipital  andprootw  and  the  sm- 
i. — Professor  Owen  remarks  (p.  687), — u  Mosasaurus  (fig.  5), 
e  Lacertian  extension  and  connection  of  the  ex-  and  paroccipi- 
i  the  expansion  and  abutment  of  the  latter  against  the  mastoid 
inosal,"  etc.  Here  is  a  positive  error  of  fact,  which  it  is  diffi- 
iderstaud  in  view  of  the  various  descriptions  and  figures  which 
;iven  of  the  parts.  The  u  paroccipitals"  (opisthotics)  are  not 
with  the  exoccipitals,  but  are  large  and  distinct. 
the  cranial  arches. — These  are  wanting  in  Ophidia,  but  present 
winorpha  and  many  lizards;  hence  Professor  Owen  pronounces 
se  extinct  forms  are  Lacertilia.  He  has  forgotten  tbat  j^^ 
lily  of  Gecconidw  among  the  latter  possess  no  z^gout' 
ill.  iv.  Na  1—JO 
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parieto  quadrate  arches ;  that  all  arches  are  absent  from  the  Amphia- 
bsenian  and  Typhlophthalm  suborders,  and  the  zygomatic  arch  is  in- 
complete in  the  Varanidce.  So  this  character  has  no  ordinal  signifi- 
cance. 

Fourth. — Professor  Owen  opposes  my  statement  that  "  there  is  no 
quadra tojugal  arch"  by  the  observation  that  "in  no  reptile  does  the 
jugal  or  malar  bone  join  the  quadrate  or  tympanic  bone".  Professor 
Owen  has  here  agfain  fallen  into  error,  since,  in  Hatteria  (Sphenodon) 
and  the  order  lihynchocephalia,  the  malar  does,  accordiug  to  Gunther, 
articulate  directly  with  the  quadrate.*  I  cannot  now  refer  to  Professor 
Owen's  early  description  of  the  same  genus  to  see  whether  he  has 
himself  not  pointed  out  this  structure  before  Dr.  Giinther.  Professor 
Owen  knows  also  that  the  malar  is  connected  with  the  quadrate  in  the 
Crocodilia  by  the  mediation  of  a  short  quadrato-jugal  bone,  which  fact 
is  not  directly  contradicted  in  the  sentence  above  quoted  from  his  article. 
My  object  in  citing  this  character  was  to  show  the  distinction  between 
the  Pythonomorplia  and  the  orders  named. 

Fifth,  as  to  the  form  of  the  quadrate  bone. — Like  myself,  Professor 
Owen  fiuds  it  to  differ  from  the  corresponding  elements  in  other  orders. 
I  have,  however,  not  cited  it  in  evideuce  of  Ophidian  affinity,  although 
there  is  no  propriety  in  Professor  Owen's  remark  (p.  693)  that  "the 
tympanic  (quadrate)  bone  alone  suffices  to  refute  the  Ophidian  hypothe- 
sis of  the  Mosasauroids".  Comparing  it  with  the  quadrate  of  specialised 
suakes,  he  naturally  fiuds  differences;  but  he  will  find  near  resemblances 
if  he  will  examine  the  same  element  in  the  Tortricine  and  the  other  low  or 
generalized  snakes  which  M tiller  combined  uuder  the  name  of  MicroAo- 
mataA  Besides,  great  variations  in  the  proportions  of  this  and  of  various 
other  elements  are  not  inconsistent  with  coordinal  affinity. 

Sixth,  as  to  the  distinctness  or  coalescence  oftfie  nasal  bones  with  surround* 
ing  parts. — Although  this  point  is  of  no  importance  to  the  main  ques- 
tion, 1  here  observe  that  most  of  my  specimens  differ  from  the  one 
figured  and  described  by  Professor  Owen  (fig.  14).  He  states  that  in 
the  Mosasaurus  missuriensis  and  Liodon  anceps,  the  nasal  bones  are  dis- 
tinct ;  in  various  species  of  Clidastes  and  Platecarpus,  they  are  coossified 
with  other  el e incuts. 

Seventh,  as  to  the  bony  palate. — The  partially  free  and  dentigeroas 
pterygoid  bone  is  Ophidian  as  well  as  Lacertilian,  but  is  not  identical 
with  the  structure  in  the  snakes,  as  I  have  pointed  out.  The  suppose^ 
contact  of  these  bones  on  the  median  line  noted  in  Mosasaurus  mis* 
suriensis  is  probably  due  to  distortion,  as  it  does  not  exist  in  most  of  th^ 
Pylhouomorphous  skulls  which  I  have  seen. 

Eighth,  as  to  the  mandibular  hinge. — L  have  not  cited  this  in  evidence 
of  any  special  affinity,  for  Pytlwnomorpha  might  be  without  it,  and  not/ 
lose  their  ordinal  place.    But  there  is  a  much  greater  resemblance  be- 

'  On  the  Anatomy  of  Hatteria,  in  Trans.  Koyal  Society,  1*07,  pi.  i. 

t  See  my  lig.  of  crauiuui  of  Cylindrophit,  Proo.  Aju.  Ass.  Adv.  Sci.  six.  p.  217. 
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tween  this  part  of  the  structure  of  these  animals  and  some  of  the 
Erycid  and  Pythonid  serpents  than  Professor  Owen  admits  in  his  paper. 

Characters  of  vertebrae  famish  the  points  of  the  essay  from  the  ninth 
to  the  thirteenth.  As  I  only  cite  a  single  vertebral  character  in  my  list 
of  those  of  the  order,  most  of  Professor  Owen's  arguments  on  this  head 
are  irrelevant  to  my  conclusion.  I  will,  however,  briefly  review  them. 
Bat  firstly  as  to  the  one  to  which  I  have  attached  weight, — the  absence 
of  a  8acrnm.  Professor  Owen  is  unfortunate  in  his  reasoning  against 
the  use  of  this  feature  as  an  ordinal  definition.  He  says : — "  The  absence 
of  a  sacrum  does  not  affect  the  mammalian  grade  of  the  Sirenia  or  Ce- 
tacea1  so  neither  does  it  the  lacertian  nature  of  the  Mosasaurians"! 
Here  is  committed  the  extraordinary  oversight  of  comparing  the  rank 
of  orders  in  a  class  with  the  rank  of  the  subdivisions  of  an  order  among 
themselves.  Professor  Owen  should  have  concluded  the  sentence  with 
"so  neither  does  it  the  reptilian  nature  of  the  Mosasaurians",  in  which 
case  he  would  have  been  correct.  The  cases  of  the  mammalian  orders 
and  that  of  the  Pythonomorpha  as  orders  of  classes  are  indeed  parallel. 
The  absence  of  a  sacrum  is  an  important  definition  of  the  orders  in  the 
one  case  as  in  the  other. 

Of  other  vertebral  characters  I  only  mention  two.  Professor  Owen 
cites  the  numerous  hypapophyses  of  certain  snakes  as  evidence  against 
Ophidian  affinities  of  Mosasauroids,  but,  as  usual,  selects  those  which 
have  the  largest  numbers  for  comparison  instead  of  those  where  the 
number  is  reduced.  Tn  the  majority  of  non-venomous  and  Golubroid 
serpents,  the  hypapophyses  are  confined  to  the  anterior  part  of  the  col- 
umn, leaving  the  other  vertebrae  either  smooth  or  not  protuberant  be- 
yond the  horizontal  inferior  line ;  e.  #.,  Xenodon,  Heterodon.  The  only 
exception  to  this  rule  is  seen  in  the  fresh-water  snakes  (Homalopsidw), 
where  the  hypapophyses  are  numerous.  The  character  is  not,  however, 
ordinal  in  any  case. 

Id  discussing  the  other  vertebral  character,  the  structure  of  the  atlas 
and  axis,  I  am  charged  with  the  failure  to  recognize  the  homology  of 
the  odontoid  process  with  the  centrum  of  the  atlas.  There  is  no  ground 
for  this  charge ;  and  as  Professor  Owen  finds  no  characters  which  dis- 
tinguish these  parts  from  the  corresponding  ones  in  Colubroid  snakes, 
Heave  it. 

As  the  fourteenth  point,  the  significance  of  the  structure  of  the  teeth 
may  be  considered.  I  have  already  adverted  to  the  wide  difference  in 
the  mode  of  support  of  the  crowns  by  the  jaws  from  that  which  is  uni- 
versal in  the  Larertilia.  Professor  Owen  repeats  a  former  dictum,  that 
this kiud  of  attachment  "is  a  feature  of  resemblance  to  the  lacertians 
called  acrodont".  Now  even  the  term  "resemblance"  can  hardly  be  ad- 
mitted; and  as  to  homology  between  the  two  kinds  of  dental  attachment, 
there  is  none.  Says  Professor  Gervais,  in  the  Zoologie  et  Palcontologie 
Franqaises,  tome  i.,  page  2G2,  in  describing  some  teeth  which  he  refers  to 
LMon,  in  a  note, — "  C'est  &  tort  que  l'on  decrit  les  dents  des  Mosasam 
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com  me  reellement  acrodont  &  la  manifcre  de  eellea  tta 
riens  actuols."    Professor  Owen  goes  on  to  say,— "  The 
a  pair  of  opposite  low  ridges  which  are  minutely  er*aa£ej  As 
tioii  becomes  abraded  at  the  apical  part  of  need  teeth,  bat  h 
stinted  iu  unworn  and  uuextricated  crowns.    Many  MnrisM, 
Crocodilian  and  Lacertiau,  show  the  creno-biearinate  chancier,  tat 
Ophidian  docs.''    If  the  characters  here  mentioned  wereasaai 
present  in  the  types  to  which  Professor  Owen  refers  as  be  sewstMf' 
pose  them  to  be,  they  would  have  less  significance  than  he 
them ;  but  the  variety  presented  by  all  the  orders  of  reptiles  is 
to  reuder  the  above  remarks  quite  irrelevant.    Moreover,  the 
are  inaccurate.    Teeth  with  two  cutting  edges  are  not  .QH0Q1MMF  fc 
Ophidia  (e.g.,  genus  Ophibolu*,  the  posterior  maxillarie»)yMd*iefe 
universal  among  Pythonomorpha.    The  teeth  of  Platecarpm 
terized  by  the  absence  of  cutting  edges,  having  a  aubciicolar  QtotiNr* 
In  ClulaxtvX)  they  are  not  creuate. 

Fifteenth.— T\iq  presence  of  osseous  dermal  scats  is  cited  in 
of  the  Lacertilian  relationship  of  the  order.    Shoold  such  seats 
existed,  it  would  not  make  the  Mosasauridw  Lacertiliana,  siafs 
characterize  other  orders  much  more  geuerally ;  bat  lam  safe  in 
that  such  structures  had  no  existence  in  the  known  genera  of 
morpha.    I  have  recently  received  large  accessions  of  material 
ing  to  these  reptiles  in  admirable  preservation,  and  have  fossd 
dermal  bones.    I  have  observed  certain  osseous  segments  arranged 
lines,  whose  character  I  have  not  yet  determined.    Their  form  is  n* 
augular,  their  tissue  spongy,  and  their  surfaces  without  sculpture.    ,. 

Sixteenth. — The  presence  of  the  columella  is  rightly  regarded  by  Pro- 
fessor Owen  as  evidence  of  Lacertilian  relationship.    But  this  character ; 
is  not  a  crucial  test,  since  the  lizards  of  the  suborder  Bhiptoglossa  $x% 
without  it,  and  the  Rhjnchovephalia  and  various  turtles  possess  it.         I 

i 

IV.— CONCLUSIONS.  ' 

I  now  recur  to  the  propositions  which  I  endeavored  in  the  work 
already  cited  t  to  demonstrate,  and  which  have  not  beeu  admitted  by 
Professor  Owen.  They  are  expressed  iu  the  following  language: — c<Thal 
these  repliles  . . .  constitute  a  distinct  order  of  the  StreptostylicatB 
group;  . .  .  that  they  present  more  points  of  affinity  to  the  Serpents  than 
does  any  other  order."  My  conclusions  that  they  are  not  nearly  related 
to  the  VaranithVy  and  that  the  order  is  nearer  to  the  Laoertilia  than  to 
any  other,  being  sustained  by  Professor  Owen,  are  not  further  con- 
sidered. 

As  regards  the  claim  of  the  Mosasauroids  to  position  iu  an  order  dis- 
tinct from  Lacertilia,  1  do  not  enumerate  a  large  number  of  subordinate 
characters,  in  which  they  differ  from  all  known  Lacertilia,  because  such 

*  Report  U.  S.  Gool.  Snr.  Terra,  ii.  p.  141. 
t  Report  U.  8.  Oeol.  Surv.  Torrs.  ii.  p.  136. 
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*  not  of  ordinal  value.*  They  might  be  wanting  from  Pythonomorpka 
id  present  in  Lacertilia  without  violating  their  ordinal  boundaries.  I 
wfierate  those  which  appear  to  be  essential  only.  They  are  the  fol- 
ding:— 

Subclass  STEEPTOSTYLIOA. 

Order  Pythonomorpha. 

I.  The  parietal  bones  are  decurved  on  the  sides  of  the  cranium,  and 

»  continuous  with  the  alisphenoid  and  prootic  elements. 

B.  The  ophisthotic  is  largely  developed,  and  extends  upward  and  for* 

ard  to  the  walls  of  the  brain-case. 

B.  A  distinct  element  connects  the  squamosal  with  the  parietal  bone 

ove  the  opisthotic. 

L  The  teeth  have  no  roots. 

fc.  There  is  no  sacrum. 

5.  There  is  no  sternum. 

r.  The  bones  of  the  limbs  possess  no  condylar  articular  surfaces. 

Of  the  preceding  seven  characters,  the  decurvature  of  the  borders  of 

b  parietal  bones  at  the  margins,  and  their  continuity  with  the  margins 

the  prootic  bone,  is  of  importance  as  a  character  not  found  in  the 
icertilia  and  universal  among  Ophidic.  Even  in  Aniellidwt  and  in  the 
mpkisb<miay  the  most  snake-like  of  lizards,  the  lateral  borders  of  the 
nietals  are  free,  and  are  separated  by  a  fissure  from  the  greater  por- 
ta of  the  prootic4 

The  opisthotic  has  a  greater  development  than  in  lizards,  where  it 
ks  not  reach  the  brain-case  upward.  In  the  serpents,  its  contact 
ith  the  brain-case  is  well  known.  The  existence  of  another  element 
ing  on  the  opisthotic,  tirst  pointed  out  by  Marsh,  is  an  important 
aracter.    The  anterior  extremity  of  this  bone  enters  into  the  side- wall 

the  cranium  below  the  parietal,  occupying  much  the  position  of  the 
erotic,  and  resembling,  even  more  than  the  opisthotic,  the  suspenso- 
im  of  the  Ophidia.  Should  this  be  a  true  homology,  the  affinity  to 
e  Ophidia  is  strengthened ;  and  should  it  prove  to  be  a  distinct  ele- 
git, not  found  in  either  Ophidia  or  Lacertilia^  the  claims  of  the  new 
der  to  existence  are  maintained.  In  either  case  it  is  clear  that  the 
ihidian  suspensorium  is  not  the  squamosal  bone. 
The  demonstration  of  my  second  assertion,  i.  e.,  that  the  Pythonomor- 
kons  order  presents  more  points  of  affinity  to  the  serpents  than  does  any 
her  order,  may  be  seen  in  the  above  list  of  characters.  Professor  Owen 
mbtless  believes  with  me  that  the  Lacertilia  are  more  nearly  allied  to 
ie  Ophidia  than  is  any  other  order,-  so  that  I  only  need  to  show  that  the 

*I  have  enumerated  eleven  subordinate  characters  on  pp.  125-126  of  my  report,  Hay- 
c&'s  Series,  vol.  ii. 

♦  See  Proo.  Acod.Phila.  1864,  p.  230,  for  the  osteology  of  this  family. 
!  Compare  Professor  Owen's  figures  of  crania  of  Liodon,  fig.  15,  with  Monitor,  fig.  7» 
Dd  Python,  fig.  13. 
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Pythonomorpha  are  nearer  to  the  Opkidia  than  are  the  LaeertUia  to  estab- 
lish the  truth  of  my  position.  Five  of  the  seven  characters  enumerated 
above  are  so  clearly  of  this  nature  that  my  statement  is  abundantly  justi- 
fied.   And  it  may  be  true  without  necessarily  implying  close  affinity  with 

'  the  typical  serpents.  Of  course,  the  points  of  approximation  in  Ophidia 
are  to  those  which  do  not  present  the  extreme  of  nfodification  of  the  order, 
but  to  such  more  generalized  forms  as  the  Tortricidm,  Erycidve,  Scolecopki- 
did,  etc.,  which  are  also  nearest  the  lizards.    Had  Professor  Owen  desired 

'  a  character  iu  addition  to  the  numerous  ones  which  I  have  cited,  in  which 
they  do  not  resemble  the  Ophidia,  he  might  have  added  the  absence  of 
the  trabecular  grooves  of  the  basi-  and  presphenoid,  noticed  by  Huxley 
as  distinguishing  the  serpents  from  the  LaeertUia.  But  this  interesting 
feature  does  not  characterize  the  order  Ophidia.  The  groove  is  reduced 
in  Xenopeltis,  and  is  wanting  in  the  Typh1opid<B. 

It  only  remains  to  show  the  inexact  nature  of  the  comparison  which 
Professor  Owen  draws  between  the  relations  of  the  seals  to  other  Car- 
nicora,  and  those  existing  between  the  Pythonomorpha  and  LaeertiUa, 
These  relations  he  considers  to  be  similar ;  that  is,  that  as  the  seals  are 
an  aquatic  form  of  Carnivora,  so  the  Pythonomorpha  are  an  aquatic  form 
of  LaeertUia.  I  affirm,  in  opposition  to  this  view,  that  the  relations  in 
the  two  cases  are  totally  distinct* 

The  seals  agree  with  the  Carnivora  in  all  those  important  respects  in 
which  I  have  shown  the  Pythonomorpha  to  differ  from  the  lizards.  The 
seals  possess  a  sternum  and  sacrum  like  other  Carnivora;  neither  do 
they  differ  in  the  structure  of  the  brain-case  nor  otic  region  from  the 

'  same  order.  The  teeth  have  dentinal  roots  like  other  Carnivora;  aud 
although  the  limbs  are  adapted  for  aquatic  use,  and  formed  superficially 
like  those  of  Pythonomorpha,  their  bones  are  like  those  of  Carnivora  in 
all  important  respects.  They  possess  the  usual  condylar  articular  faces? 
even  to  the  phalanges;  they  have  ungues  also;  so  that  all  the  parts 
common  to  the  limbs  of  Carnivora  may  be  fouud  iu  the  seals.  The  dif- 
ference between  the  limbs  of  LaeertUia  and  Pythonomorpha  is  radical  itt 
general  and  in  particular. 

Professor  Owen  objects  to  the  name  which  I  have  given  to  the  order, 
and  seems  to  think  it  conveys  an  erroneous  impression.  Such  an  im- 
pressiou  as  to  my  meaning  appears  to  have  been  made  upon  my  critic  - 
what  I  mean  to  convey  by  it  can  be  readily  understood  by  reference  to 
my  definitions.  The  name  would  not  be  erroneous  even  if  applied  toau 
eel  or  other  serpent  like  animal  without  the  least  affinity  to  Ophidia,  and 
is  rather  more  appropriate  than  the  names  Ivhthyopterygia  for  reptiles 
whose  fins  are  not  truly  like  those  of  fishes,  or  Binosaur'm,  some  of 
which  arc  small  and  weak.  As  to  the  use  of  the  term  sea-serpent,  sine© 
I  have  not  referred  these  reptiles  to  the  Ophidia,  the  term  involves  vO 
error.  I  have  used  the  same  expression  in  writing  of  the  contemporary 
JEla^mosauri,  of  totally  distinct  affinities.  As  the  first  name  proposed 
for  these  reptiles  as  a  natural  group,  with  a  definition,  the  name  I  lia^G 
given  will  stand  in  accordance  with  all  the  rules  of  nomenclature. 
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Professor  Owen  has  overlooked  my  views  as  to  the  phylogeuetic  posi- 
tion of  this  order,  and  has  ascribed  to  me,  by  implication,  those  I  do  not 
hold.  He  then  adds  others  of  his  own  which  do  not  commend  them- 
selves to  my  approval.  He  observes  (I.  c.  714), — "To  call  the  Maestricht 
reptile  a  Pythonomorph  is  to  raise  a  delusive  beacon,  misguiding  the 
voyager  in  the  discovery  of  the  true  course  of  the  organic  change." 
My  views  as  to  the  course  of  organic  change  in  this  direction  are  as  fol- 
lows:*— "  Experience  has  shown  that  generalized  orders  have  been  the 
predecessors  of  the  special  groups  of  the  existing  fauna.  The  structure 
of  the  Pytkanomorpha,)  which  has  so  much  in  common  with  orders  well 
distinguished  from  each  other,  offers  a  Ijint  of  the  character  of  the  pri- 
mary group  froin  which  both  have  sprung.  That  this  order  is  not  that 
unknown  type  is  clear,  but  the  indication  of  affinity  to  it  is  equally  un- 
mistakable." The  structure  of  the  posterior  part  of  the  skull  demon- 
strates the  correctness  of  this  position,  as  it  is  more  generalized  than 
that  of  either  Laoertilia  or  Ophidia}  approximating  more  than  either 
that  of  the  tortoises.  In  other  parts  of  the  skeleton,  this  order  displays 
the  specialization  which  Professor  Owen  claims  for  it. 

In  closing  this  discussion  of  the  essay  of  a  master  from  whom  I  have 
learned  much,  and  from  whom  I  expect  to  learn  more,  I  may  say  that  I 
have  not  attempted  to  exhaust  the  subject,  but  have  only  followed  it  so 
far  as  to  set  forth  my  own  views  so  as  to  prevent  any  misunderstanding 
of  them. 

*  Report  U.  S.  Oeol.  8urv.  Terra,  ii.  p.  126. 


ART.  XV .-THE  GEOGRAPHICAL  DISTRIBUTION  OF  THE  MAM 
MALIA,  CONSIDERED  IN  RELATION  TO  THE  PRINCIPA] 
ONTOLOGICAL  REGIONS  OF  THE  EARTH,  AND  THE  LAWi 
THAT  GOVERN  THE  DISTRIBUTION  OF  ANIMAL  LIFE. 


By  Joel  Asaph  Allen. 


1-DISTRIBUTION  OP  MAMMALIAN  LIFE  IN  THE  NORTE 
ERN  HEMISPHERE,  CONSIDERED  IN  RELATION  TO  LAW! 
OP  GEOGRAPgiOAL  DISTRIBUTION. 

When,  in  1871, 1  published*  a  few  preliminary  remarks  conceruin 
[  the  general  subject  of  geographical  zoology,  it  was  my  intention  soon  t 
;pK8ent  more  fully  the  facts  whereon  were  based  the  few  general  princ 
pies  then  stated.  In  this  paper  I  claimed,  in  accordance  with  the  view 
of  Humboldt,  Wagner,  Dana,  Agassiz,  De  Candolle,  and  others,  thatlil 
fa  distributed  in  circnmpolar  zoues,  which  conform  with  the  climati 
zones,  though  not  always  with  the  parallels  of  the  geographer.  Sul 
•eqnent  study  of  the  subject  has  confirmed  the  convictions  then  e: 
[pressed.  These  are  directly  antagonistic  to  the  scheme  of  division  < 
earth's  surface  into  the  life-regions  proposed  by  Dr.  Sclater  in  185' 
[Itosed  on  the  distribution  of  birds,  and  since  so  generally  adoptee 
sir  wide  acceptation,  it  seems  to  me,  has  resnlted  simply  from  tl 
i&ct  that  so  few  have  taken  the  trouble  to  sift  the  facts  bearing  upo 
[the  subject,  or  to  carefully  examine  the  basis  on  which  Dr.  Sclater 
ittvisions  are  founded.  The  recent  appearance  of  Mr.  Wallace's  labor 
E*8  and  in  many  respects  excellent  and  praiseworthy  workf  has  no 
taodered  a  critical  presentation  of  the  subject  more  necessary  than  b 
[fare,  since,  instead  of  seeking  in  the  facts  of  geographical  zoology 
jksis  for  a  natural  scheme  of  division,  he  has  unhesitatingly  accept* 
[Dr.  Sclater's  ontological  regions  and  marshalled  his  facts  and  arrange 
work  wholly  in  conformity  with  this,  as  I  shall  presently  attempt  1 
ihow,  grossly  misleading  scheme.  The  source  of  error,  as  I  hope  to  mat 
evident,  lies  in  method  of  treatment.  Assuming  apparently  that  tl 
linger  or  continental  land-areas  are  necessarily  coincident  with  natur 
itological  regions,  divisions  of  the  earth's  surface  wholly  incompnr 

*  On  the  Geographical  Distribution  of  the  Birds  of  Eastern  North  America,  wi 
reference  to  the  Number  aDd  Circumscription  of  the  Ornithological  Faun 
<BolL  Hub.  Comp.  Zool.,  vol.  ii,  No.  3,  pp.  375-450.    April,  1871. 

f  The  Geographical  Distribution  of  Animals.  With  a  Study  of  Living  and  Ext  in 
JtaoM  M  Elucidating  the  Past  Changes  of  the  Earth's  Surface.  By  Alfred  Ruse 
Wallace.    Two  vols.    8°.    With  maps  and  illustrations.    London,  187G. 
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ble  have  been  contrasted,  and  erroneous  deductions  have  been  tin 
result.  In  the  division  of  the  northern  hemisphere  into  two  primarj 
regions,  the  so-called  "  Neurotic"  and  "  Paleearctic",  no  account  has  been 
taken  of  the  almost  homogeneous  character  of  life  throughout  the 
Arctic  and  Sub- Arctic  regions,  and  the  equally  important  principle  of 
temperature  as  a  powerful  limiting  agent,  nor  of  the  facts  of  the  rapid 
increase  of  organic  forms  and  the  consequent  differentiation  of  life  ftom 
the  Arctic  regions  toward  the  Equatorial  in  an  ever  increasing  ratio 
iu  proportion  to  the  extent  and  divergence  of  the  principal  land-areas. 
At  the  northward,  this  method  of  division  separates,  into  primary  life- 
regions,  areas  of  the  closest  ontological  resemblances,  while  at  the 
southward  these  divisions  each  embrace  faunae  so  unlike  those  of  their 
northern  portions  respectively  that  the  two  extremes  of  either  region 
have  little  in  common,  scarcely  more  than  have  the  southern  portions  of 
these  two  regions  as  compared  with  each  other.  It  is  the  neglect  of  the 
above-stated  fundamental  facts  and  principles  that  forms  the  fatal 
weakness  of  the  scheme  of  life-regions  proposed  by  Dr.  Sclater,  and  80 
widely  and  thoughtlessly  accepted.  That  the  facts  and  principles  above 
alluded  to  are  fundamental, — in  other  words,  that  life  is  distributed  ii 
circumpolar  zones  under  the  controlling  influence  of  climate  and  mainly 
of  temperature, — I  propose  to  show  by  a  tabular  presentation  of  the 
facts  of  distribution  of  mammalian  life  in  the  northern  hemisphere. 

One  of  the  reasons  given  by  Mr.  Wallace  for  adopting  Dr.  Sclatert 
regions  is  that  "  it  is  a  positive,  and  by  no  means  an  unimportant 
advantage  to  have  our  named  regions  approximately  equal  in  size,  and 
with  easily  defined,  and  therefore  easily  remembered,  boundaries*,  pro- 
viding that  u  we  do  not  violate  any  clear  ailinities  or  produce  any  glar- 
ing irregularities".  It  is  further  claimed  that  "  all  elaborate  definition! 
of  interpenetrating  frontiers,  as  well  as  regions  extending  over  three 
fourths  of  the  land  surface  of  the  globe,  and  including  places  which  are 
the  antipodes  of  each  other,  would  be  most  inconvenient,  even  if  then 
were  not  such  difference,  of  opinion  about  them".* 

These  arguments  can  be  scarcely  characterized  as  otherwise  thai 
trivial,  since  they  imply  that  truth,  at  least  to  a  certain  degree,  should 
be  regarded  as  secondary  to  convenience.  They  further  show  that  thi 
author  of  these  propositions  has  not  worked  out  in  detail  the  distribfl 
tion  of  life,  species  by  species,  over  a  diversified  area  of  considerabl 
extent,  like,  for  instance,  that  of  Eastern  North  America,  where  an  ii 
terdigitation  of  the  lesser  faunal  areas  is  one  of  the  marked  features  ( 
the  region,  as  it  is  elsewhere  wherever  there  is  a  varied  topography  an 
consequent  inequality  of  climate  under  the  same  parallels  of  latitude 
Again,  Mr.  Wallace  says, — u  On  two  main  points  every  system  yc 
proposed,  or  that  probably  can  be  proposed,  is  open  to  objection 
they  are, — lstly,  that  the  several  regions  are  not  of  equal  rank; — 2ndl; 
that  they  are  not  equally  applicable  to  all  classes  of  animals.  1 
to  the  first  objection,  it  will  be  found  impossible  to  form  any  thn 

*  Ueogr.  Dist.  Aniiu.,  vol.  i,  pp.  63,  G4. 
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r  more  regions,  each  of  which  differs  from  the  rest  in  an  equal  degree 
•r  in  the  same  manner.  One  will  surpass  all  others  in  the  possession 
f  peculiar  families;  another  will  have  many  characteristic  genera; 
rhile  a  third  will  be  mainly  distinguished  by  negative  characters. 
?here  will  also  be  fonnd  many  intermediate  districts,  which  possess 
ome  of  the  characteristics  of  two  well-marked  regions,  and  a  few  special 
eatures  of  their  own,  or  perhaps  with  none ;  and  it  will  be  a  difficult 
luestion  to  decide  in  all  cases  which  region  should  possess  the  doubtful 
erritory,  or  whether  it  should  be  formed  into  a  primary  region  by 
fcself  »# 

In  geographical  zoology,  as  in  the  genetic  relation  of  animals,  we 
ind,  as  a  rule,  no  strongly  marked  boundary-lines,  and  in  the  life- 
egions,  especially  those  of  lesser  rank,  the  boundaries  can  be  given 
>nly  approximately,  owing  to  the  intergradation  of  contiguous  faunsa 
tnd  flora,  contingent  upon  the  gradual  modification  of  climatic  condi- 
ions;  yet  it  is  not  hard  to  find  boundary-lines  that  shall  be,  if  not 
foarply  definable,  at  least  easy  of  recognition.  This  at  least  proves  to 
>e  the  case  wherever  the  distribution  of  specific  forms  is  thoroughly 
mown.  The  first  objection,  "  that  the  several  regions  are  not  of  equal 
ank,"  forms  to  my  mind  no  objection  at  all,  since  it  matters  little 
rhether  they  are  equal  or  unequal  if  they  correctly  indicate  the  distri- 
bution of  life. 

The  second  objection  Mr.  Wallace  has  himself  satisfactorily  answered, 
d  discussing  the  question  "  Which  class  of  animals  is  of  most  importance 
n  determining  Zoological  Regions?  As  Mr.  Wallace  here  points  out,  and 
&  must  become  apparent  to  every  careful  investigator  of  this  question, 
he  mammalia  are  pre-eminently  of  the  greatest  importance  in  deter- 
oining  zoological  regions.  To  summarize  Mr.  Wallace's  argument  on 
his  point,t  their  dispersal  is  less  dependent  on  fortuitous  circumstances 
ban  that  of  the  representatives  of  other  classes;  from  their  high 
organization  they  are  less  dependent  upon  "  other  groups  of  animals  ", 
rod  have  so  much  power  of  adaptation  that  they  are  "  able  to  exist  in 
)ne  form  or  another  over  the  whole  globe",  as  is  certainly  not  the  case 
with  two  of  the  lower  classes  of  vertebrates,  the  reptilia  and  amphibia. 
Their  distribution  and  dispersal  are  dependent  on  the  distribution  of 
the  land-areas,  and  are  modified  by  such  physical  conditions  as  mount- 
ain barriers,  areas  of  forest,  and  grassy  or  desert  plateaus.  Further- 
more, their  geological  history,  as  well  as  their  geographical  range,  is 
better  known  than  that  of  most  other  classes,  and  there  is  also  a  greater 
unanimity  of  opinion  respecting  their  natural  affinities  and  the  limita- 
tion of  families  and  genera  in  this  class  than  in  most  others.  "  We 
iheuld  therefore ",  says  Mr.  Wallace  (and  I  heartily  agree  with  the  re- 
nark),  "  construct  our  typical  or  standard  Zoological  Regions  in  the  first 
dace,  from  a  consideration  of  the  distribution  of  mammalia,  only  bring- 
og  to  our  aid  the  distribution  of  other  groups  to  determine  doubtful^ 
toints.    Regions  so  established  will  be  most  closely  in  accordance  tciik  N 

*  Oeogr.  Diflt.  Anim.,  vol.  i,  p.  53.  t  See  Geogr.  Distc.  Anim., ^oV. \,^£.3&-$ 
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those  long-enduring  features  of  physical  geography,  on  which  the  distribution 
of  all  forms  of  life  fundamentally  depends;*  and  all  discrepancies  in  the 
distribution  of  other  classes  of  animals  must  be  capable  of  being  ex- 
plained, either  by  their  exceptional  means  of  dispersion  or  by  special 
conditions  affecting  their  perpetuatiou  and  increase  in  each  locality." 
"  If  these  considerations  are  well  founded,"  he  continues, "  the  objections 
of  those  who  study  insects  or  molluscs,  for  example, — that  our  regions  are 
not  true  for  their  departments  of  nature — cannot  be  maintained.  For 
they  will  find,  that  a  careful  consideration  of  the  exceptional  means  of 
dispersal  and  conditions  of  existence  of  each  group,  will  explain  most 
of  the  divergences  from  the  normal  distribution  of  higher  animals."  t 

In  the  present  paper  I  shall  consequently,  in  my  discussion  of  the 
zoological  regions  of  the  northern  hemisphere,  confine  myself  primarily 
to  mammals.  Throwing  aside,  for  the  moment,  all  theoretical  consider- 
ations, I  shall  endeavor  first  to  present  the  facts  of  the  case,  and  then 
consider  what  generalizations  may  be  legitimately  drawn  from  them. 

A  word,  however,  first  in  respect  to  the  conformation  and  distribu- 
tion of  the  land-areas,  in  reference  to  this  part  of  the  subject  I  can 
hardly  do  better  than  to  again  quote  the  words  of  Mr.  Wallace,  who  has 
thus  forcibly  presented  the  subject : —  "One  great  peculiarity  of  the  dis- 
tribution of  land  lies  in  its  freedom  from  complete  isolation  ...  The 
continents,  indeed,  resembling  as  they  do  a  huge  creeping  plant,  with 
roots  at  the  North  Pole,  and  the  matted  stems  and  branches  of  which 
cover  a  large  part  of  the  northern  hemisphere  and  send  three  great  off- 
shoots toward  the  South  Vole,  oiler  great  facilities  for  the  transmission 
of  varied  forms  of  animal  life.  There  is  evidence  to  prove  that  during 
the  greater  part  of  the  Tertiary  period  the  relative  positions  of  ourconti- 
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The  italicizing  is  my  own. 

t  The  question,  Which  class  of  animals  is  host  littetl  to  form  the  basis  of  a  division 
of  the  earth's  surface  into  life-regiouN?  1ms  a  wider  bearing  than  might  be  at  tirstsuy 
posed,  since  tin*,  same  power  of  adaptation  to  diverse  climatic  conditions  that  result") 
in  a  wide  distribution  in  some-  cases  and  a  limited  range  hi  others  would  also  impart 
different  degrees  of  ability  to  resist  the  inlluenee  of  geological  changes,  and  is  hence 
related  to  the  question,  Which  class  forms  the  best  index  for  marking  geological  tiinef 
The  relative  importance  of  different  groups  as  geological  indices  is  necessarily  con- 
nected with  their  power  to  resist  unfavorable  inllueuces,  and  hence  groups  that  sue- 
cuuib  most  readily  would  give  the  best  clue  to  such  changes  in  the  past.  Among  ver- 
tebrates the  mammalia  are  undoubtedly,  as  a  t7«t>*,  the  best  able  to  survive  a  irid* 
range  of  climatic  conditions.  IJirds  are  to  so  great  a  degree  migratory  that  they  are 
in  great  measure  able  to  avoid  seasonal  extremes  of  climate  by  a  change  of  habitat. 
Kxtremes  that  mammals  readily  survive  prove  quickly  fatal  to  reptiles  and  amphibians. 

Climate,  though  in  itself  a  powerful  geological  agent,  is,  of  course,  subject  to  profound 
modification  due  to  geological  causes.  Any  great  amount  of  upheaval  or  suhsideuce 
of  the  earth's  crust,  or  the  gradual  uplifting  of  mountain  chains, must  necessarily 
induce  changes  in  the  climate  of  the  regions  where  such  disturbances  ocenr.  the  effect 
of  which  must  extend  over  an  area  far  greater  than  that  of  the  disturbed  district.  A. 
comparatively  slight  change  of  climate. either  in  respect  to  temperature  or  hnruidity. 
bus  a  most  marked  inlluenee  upon  vegetation, and  especially  upon  the  distribution « 
forests.  The  presence  or  absence  of  particular  species  of  plants  is  well  knotrn  to 
determine,  the  presence  or  absence  of  many  species  of  insects,  while  the  distribution  of 
whole  families  of  the  latter  is  determined  wholly  by  the  character  of  the  vegetation} 
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nd  oceans  did  not  greatly  differ  from  their  present  form,  and  the 
back  to  the  time  of  the  Devonian  formation,  were  never  so  corn- 
submerged  as  to  be  replaced  by  oceans  comparable  in  depth  with 
lantic  and  Pacific."  *  "  This  curious  fact,"  he  says  again,  "  of  the 
perfect  continuity  of  all  the  great  masses  of  land,  notwitbstand- 
ir  extremely  irregular  shape  and  distribution,  is  no  doubt  depend- 
the  [geological]  circumstances  just  alluded  to;  that  the  great 
>f  the  oceans  and  the  slowness  of  the  process  of  upheaval,  has 
always  produced  the  new  lands  close  to,  or  actually  connected 
•e-existing  lands ;  and  this  has  necessarily  led  to  a  much  greater 
lity  in  the  distribution  of  organic  forms,  than  would  have  pre- 
tad  the  continents  been  more  completely  isolated  from  each  other, 
the  whole  land  is  almost  continuous.  It  consists  essentially  of 
ree  masses:  the  American,  the  Asia- African,  and  the  Australian. 
y  former  are  only  separated  by  thirty-six  miles  of  shallow  sea  at 
;' s  Straits,  so  that  it  is  possible  to  go  from  Gape  Horn  to  Singa- 
the  Cape  of  Good  Hope  without  ever  being  out  of  sight  of  land ; 
ing  to  the  intervention  of  the  numerous  islands  of  the  Malay 
flago  the  journey  might  be  continued  under  the  same  conditions 
ts  Melbourne  and  Hobart  Town."t  The  close  proximity  of  the 
^nd-masses  in  the  Arctic  regions  is  a  fact  to  be  kept  in  mind  in 
cussion  of  the  distribution  of  life  in  the  northern  hemisphere, 
3  the  fact  that  in  Tertiary  times  the  connection  was  almost  indis- 
more  intimate  than  it  is  now. 

mammals  and  birds  are  greatly  affected,  and  even  some  are  mainly  controlled, 
auge  by  the  presence  or  absence  of  forests,  the  distribution  of  which  is  so  inti- 
)Dnected  with  climate.  The  reptiles,  unlike  mammals  and  birds,  are  quickly 
d  by  changes  of  temperature,  and  arc  unable  to  exist  in  the  colder  parts  of 
i.  Amphibians  also  reqnire  a  moderately  warm,  or  at  least  temperate,  climate, 
gh  ranging  beyond  the  true  reptiles  become  reduced  to  a  few  types  in  the' cold- 
e  latitudes,  beyond  which  they  wholly  disappear.  Fluviatile  and  terrestrial 
are  also  exceedingly  susceptible  to  changes  in  the  conditions  of  life  that  affect 
tly  either  insects  or  vertebrates,  especially  the  two  higher  classes  of  the  latter, 
geological  character  of  a  country  having  a  powerful  influence  upon  their  dis- 
,  as  well  as  affecting  their  size  and  the  thickness  of  their  calcareous  covering, 
e  mammalia  are  able  to  survive  changes  that  would  exterminate  reptiles  and 
ins,  and  are  somewhat  independent  of  the  influences  that  govern  the  existence 
insects  and  niollusks,  their  fossil  remains  must  give,  for  this  reason,  a  less 
ecord  of  past  geological  and  climatic  chauges  than  either  the  lower  classes  of 
tes,  the  mollusca,  or  th»'  insects,  and  afford  a  far  less  detailed  record  than  plants, 
nammals  sometimes  the  same  species,  and  often  the  same  genus,  has  a  range 
g  from  the  Arctic  regions  to  the  warm-temperate  or  subtropical  latitudes,  thus 
an  adaptability  to  varied  conditions  of  existence  not  exhibited  by  the  lower 
tes,  or  by  mollusks  or  plants.  While  their  lack  of  exceptional  means  of  dis- 
id  their  superiority  to  forces  of  restriction  that  limit  many  groups  of  animals 
icm  highly  useful  as  a  standard  of  reference  in  respect  to  present  life-regions, 
r  necessarily  detracts  from  their  importance  as  a  medium  of  geological  record, 
least  as  regards  the  minuter  details. 

rt  of  a  Lecture  before  the  Royal  Geographical  Society,  in  Geogr.  Mag.,  vol.  iv, 
1677,  p.  221. 
r.  Dist.  Anim.,  vol.  i,  p.  37. 
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Summary. 

»taJ  number  of  genera 54 

ibcounopolit&n 5 

rcampolar 27 

tores  of  North  America  and  Asia 5 

lores  of  North  America  and  Europe  5 

colosively  either  American  or  Enropaeo-Asiatic 12 

Koliar  to  America 8 

xniliar  to  the  Europaao- Asiatic  continent 4 

The  above-given  statistics  show  most  clearly  that  the  mammals  of 
le  northern  third  of  the  northern  hemisphere  present  few  generic  or 
lbgeneric  forms  that  are  peculiar  to  either  North  America  or  to  the 
luropaeo- Asiatic  continent.  In  many  cases,  these  are  closely  representa- 
ive  forms ;  in  other  cases,  the  peculiar  genera  extend  bnt  a  short  dis- 
Emce  into  the  region,  being  temperate  forms  rather  than  hyperboreal. 
The  close  relationship  of  the  mammalian  life  of  the  northern  lands,  as 
ompared  with  the  diversity  met  with  between  that  of  the  northern  and 
KHithern  portions  of  the  two  northern  continents,  is  further  shown  by  a 
iabalation  of  the  genera  met  with  in  the  region  intervening  between  the 
Jold-temperate  and  subtropical  zones  of  life,  the  northern  and  southern 
toundaries  of  which  may  be  considered  respectively  as  the  isotherms  of 
ffi°  and  68°  to  70°  F.  Bather  more  than  one-half  of  the  above-enu- 
nerated  genera  extend  also  over  a  large  portion  of  this  more 'southern 
belt,  and  impart  thereby  a  general  similarity  to  the  fades  of  the  mam- 
nalian  faunae  of  the  two  regions.  In  addition  to  these,  however,  we  find 
in  North  America  thirty-one  genera  and  seven  subgenera  that  are  not 
bund  much,  if  any,  to  the  northward  of  the  isotherm  of  36°  F.,  and 
about  the  same  proportion  of  new  generic  and  subgeneric  types  make 
their  appearance  in  the  corresponding  region  of  the  Old  World.  Turn- 
log  first  to  North  America,  we  find  that  of  these  added  forms  one  has 
jo  wide  a  distribution  that  it  may  be  properly  considered  as  subcos- 
mopolitan,  being  found  in  the  corresponding  region  of  the  Europaeo- 
Asiatic  continent  as  well  as  far  to  the  southward  of  the  region  under 
notice.  One  other  occurs  also  in  Eastern  Asia  and  six  more  belong 
rather  to  Tropical  America  than  to  Temperate  North  America.  Exclud- 
ing these,  leaves  about  thirty  as  strictly  American  and  twenty-two  that 
ire  almost  wholly  restricted  to  Temperate  North  America;  there  is,  hence, 
twice  as  great  a  difference  between'  the  mammalian  faunae  of  the  middle 
temperate  region  of  North  America  and  the  colder  portion  of  the  same 
continent  as  there  is  between  those  of  the  colder  parts  of  the  two  north- 
ern continents,  or  the  northern  portions  of  the  so-called  "  Nearctic " 
uid  " Palaearctic  Regions".  But  we  get  in  Temperate  North  America 
not  only  twenty-two  generic  and  subgeneric  forms  peculiar  to  this 
region,  but  a  differentiation  of  this  region  into  three  well-marked  faunal 
areas,  differing  more  from  each  other  than  do  the  boreal  parts  of  the 
Sew  World  ("Nearctic  Region")  from  the  boreal  parts  of  the  Old  World 
4<Pal«arctic  Region").    While  thirteen  of  the  genera,  or  about  one- 
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third,  have  a  general  distribution  throughout  Temperate  North  America, 
there  are  four  genera  and  one  subgenus  peculiar  to  the  so-called  East- 
ern Province,  five  genera  and  one  subgenus  mainly  restricted  to  the 
Middle  Province,  and  five  genera  and  two  subgenera  almost  wholly  lim- 
ited to  the  geographically  much  smaller  Western  Province.  In  addition 
to  this,  there  are  live  other  genera  and  one  subgenus  common  to  the 
greater  part  of  the  Middle  and  Western  Provinces  that  are  not  found  in 
the  Eastern.*  The  genera  that  may  be  regarded  as  characterizing  the 
middle  temperate  region  of  North  America  and  their  relative  distribution 
is  shown  in  the  subjoined  table. 

Terrestrial  gentra  and  subgenera  of  Middle  Iforth  America  (between  themean  annual*  qfW 
and  (W°  F.)%  not  found  in  the  Arctic  and  Cold  Temperate  latitudes. 
[Note. — Subgenera  are  enclosed  in  parentheses.] 

Mid-1 


Dl '^'eni*tal  iliMiihution. 


|  Felis. 

■  Vrocynn. 

I  Curiums. 

j  Lufllurur*. 

j  Sea  pan  us. 

i  Sea  lop  a. 

j  Ni'iiinicx, 
NVottuii.?. 


,    Sifinunlon. 
j    Ochctodon. 
■    (Pity  m  vs.) 

lieoinya. 
i    IMdrlphya. 


J  Limited  to  the 
Eastern 
Province 


Nycticejns. 
'Synotus. 
Condylura. 
Rliirinn. 
lOryzninyiO 


Limited  to  the 
Middle  Prov- 
ince. 


>  Mktssaris. 

i  Antilocapra. 

i  "Dicotylcs. 

1  "(NotUworex.) 


I 


S.YH8ptotoys. 
Cynnmys. 


Limited  to tho 
Western 
Province. 


*  Mac  rot  us, 
Antrnzons. 
*Nyctinoruu8^ 
tUrotrlchus. 
(Onycbomys.) 
(Cfcilotus.) 
Ilaplodon. 


Common  to  the 
die    nod  Westers, 
Provinces. 


I 


(OtospermopbilDs)  ! 

(Pedomys ) 

Perogn.nthn*. 

Cricetodipus. 

Dipodomy*. 

Thomotny*. 


'Chiefly  tropical. 


t 0ccurs  also  in  Asm. 


tiummary. 

T«»t.il  'iiuiilii-r  ot  genna  (plus  7  subgenera) ^ 

O?  general  distribution " 

riM.uli.iv  in  the  Kaslcru  Province y 

Peculiar  t  >  the  Middle  Province h 

Peculiar  to  ihe  Western  Province ' 

Common  to  the  Western  and  Middle  Provinces,  but  not  found  in  the  Kastern " 

Mil  inly  tropical  or  subtropical ^ 

*  Mr.  Wallace,  in  his  late  work  ((Jeogr.  Dist.  Aiiiui.,  vol.  i,p.  (>),  refers  to  the  Rocky 
Mountains  as  forming  a  barrier  to  species, "  almost  all  the  mammals,  birds,  and  in- 
sects "  belonging  to  different  species  on  tho  two  sides  of  the  Kooky  Mountains.    Noth- 
ing, so  far  as  mammals  nnd  birds  are  concerned  (and  I  am  informed  by  good  authori- 
ties that  the  same  is  true  of  insects),  could  well  be  further  from  the  truth.    Oulyin 
ran-  instances  do  the  Rocky  Mountains  form  such  a  barrier,  the  division  between  tho 
Kastern  and  Middle  Provinces  Icing  more  than  six  hundred  miles  to  tho  eastward  of 
this  range,  while  the  l>oundarv  between  the  Middle  and  Western  Provinces  is  formed 
by  the  Sierra  Nevada  chain.    The  same  species,  as  a  rule,  range  over  the  greater  part 
of  the  gieat  elevated  interior  plateau,  of  which  the.  Rocky  Mountains  constitute  the 
axis.     So  far  as  the  distribution  of  both  birds  and  mammals  is  concerned,  the  presence 
or  absence  of  forests,  ana*  the  accompanying  diverse  climatic  conditions,  have  far  more 
to  do  with  the  limitation  of  habitat  than  the  commonly  so-called  "Rocky  Mountain 
barrier".    This  is  obviously  due  to  the  longitudinal  direction  of  this  supposed  barrier, 
which,  if   trending  in  a  latitudinal   direction,  would  certainly  form  an  impassable 
obstacle  tr.  very  many  species. 
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Between  the  warm-temperate  belt  we  have  been  considering  and  the 
tone  next  to  the  southward — the  subtropical — the  faunal  differences  are 
far  greater  than  between  the  warm-temperate  and  colder  zones.    Aside 
from  the  few  subcosmopolitan  genera  still  present,  and  the  few  essen- 
tially tropical  genera  that  range  northward  into  the  warmer  temperate 
zone,  there  is  little  in  common  to  the  mammalian  faunae  of  these  two 
regions.    At  or  near  this  boundary  (the  isotherm  of  about  68°  F. — say 
68°  to  70°  F.)  several  strictly  tropical  families  first  make  their  appear- 
ance, and  tropical  genera  begin  largely  to  replace  those  of  the  colder 
region  to  the  northward. 

In  respect  to  the  Europoeo- Asiatic  continent,  we  have  already  seen 
how  small  a  proportion  of  the  genera  of  mammals  met  with  north  of 
the  thirty -sixth  isotherm  are  really  peculiar  to  this  region,  the  number 
being  less  than  twelve  per  cent.,  the  remainder  being  circa m polar.  Pass- 
ing, however,  to  the  warm-temperate  division  of  this  Europaeo- Asiatic 
continent,  or  that  portion  between  the  isotherms  of  36°  and  68°  to  70° 
P.,  and  we  meet  with  many  genera- not  found  to  the  northward.  While 
many  circumpolar  genera  still  prevail,  at  least  three-fourths  of  the 
▼hole  number  are  here  first  met  with.  A  considerable  proportion  (about 
one-fifth)  are  properly  southern  or  subtropical,  and  extend  far  to  the 
southward  of  the  warm-temperate  zone.  About  one-half,  however,  are 
peculiar  to  this  zone,  and  belong  to  groups  (families  of  subfamilies)  espe- 
cially characteristic  of  the  North  Temperate  Realm.  In  adopting  the 
isotherm  of  70°  F.  as  its  southern  bouudary,  we  include  not  only  the  Medi- 
terranean Province  (and  hence  Northern  Africa),  but  all  of  Asia  north 
of  the  great  Himalayan  chain,  together  with  Northern  China  and  the 
Persian  Peninsula.  Hence*  quite  a  number  of  such  southern  forms  occur 
as  Macacus,  Herpestes,  Genetta,  lhjwna,  Ilystrix,  etc.,  that  are  more  prop- 
erly members  of  the  intertropical  fauna.  Owing  to  the  great  extent 
of  this  region,  we  meet  with  many  genera  peculiar  to  special  districts, 
giving  a  higher  proportion  of  peculiar  forms  than  is  met  with  in  the 
corresponding  portion  (but  far  more  limited  in  area)  of  North  America. 
Of  about  fifty  genera  met  with  here  that  do  not  occur  to  the  northward, 
about  one-fourth  may  be  thrown  out  as  more  properly  tropical,  since 
they  in  most  cases  barely  enter  the  southern  border. 

Of  the  remainder,  fully  one-half  are  restricted  in  their  range  wholly 
oralmost  wholly  to  this  region,  the  rest  extending  far  into  or  through- 
oat  the  Old  World  tropics.    There  is  thus  more  than  thrice  as  great  a 
difference  between  the  mammalian  fauna  of  the  boreal  parts  of  the 
Enropseo- Asiatic  continent  and  that  of  the  warmer  parts  of  the  same  con- 
tinent as  between  the  fauna  of  the  boreal  parts  of  the  Europaeo-Asiatic 
continent  and  the  corresponding  region  of  North  America.    The  differ- 
entiation is  here  again,  as  in  North  America,  from  the  north  southward, 
not  through  the  rapid  increase  of  land-area  and  diversity  of  physical 
structure,  but  purely  from  climatic  conditions,— through  the  multipli- 
cation of  life  in  consequence  of  increase  of  temperature  and  means  of 
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subsistence.  This  is  still  more  strikingly  shown  by  a  comparison  of  to 
fauna  of  the  middle  portion  of  the  so-called  "  Pal®arctic  Region9  witk 
that  of  its  southern  border,  at  which  point  the  truly  tropical  forms  t* 
gin  to  appear.  The  genera  of  a  zone,  say  two  degrees  in  width,  at  tbea 
two  points  wxmld  be  not  only  in  large  part  different,  bat  those  of  th 
southern  belt  would  be  far  more  numerous. 


Genera  of  mammals  of  the  warm-temperate  portions 
sphere  (between  the  isotherms  of  36°  and  68°  to  70° 
the  northward  of  the  30*7*  isotherm. 


*  Macacos. 
Felis. 

*  Genetta. 

*  Herpestes. 

*  Hyaena. 

t  Xyctereutes. 
t  Lutroncctcs. 
t  J2luru8. 

*  Eqnus. 
tCameloa. 
t  Dama. 
\Elaphodu8. 

t  Lophotragu8. 


\Mo8chus. 
t  Hydropotes. 
t  Poephagus. 
*  Addax. 
♦Oryx. 

Damalis. 
t  Procapra. 
t  Saiga. 
t  Pantholops. 
i  Budorcas. 
t  Rupicapra. 

Nemoraeeduft. 

Capra. 


RbinoIopliQS. 
•Pleootus. 

*  Synotus. 
ScotophllDB. 
Miniopteras. 

*  Nyctinomas. 
t  Scaptockirns, 
t  Scaptonyx. 

t  Anuiorex. 
t  MygaU. 

Urotrichus. 
t  Uropsil**. 

Crocidura. 


of  the  eastern  tat 
F.),  not  occurring  to 

\Xectagalc 

Spalax. 

Rhixomys. 
iSiphueu*. 

Meriones. 
tCrioctulu*. 
\Alaetaga. 
*  Gerbillns. 
*Dipus. 
MoBcaidinns. 

Ellomys. 
"Hystrix. 


:fi 


Summary. 

Total  number 51 

Occurring  in  southern  portions  only 15 

Peculiar  to  the  region,  and  generally  restricted  to  a  limited  range 24 

Of  rather  wide  range  southward tt 

A  comparison  of  the  families  represented  in  different  portions  of  tb* 
northern  hemisphere  north  of  the  isotherm  of  70°  F.  brings  into  prom* 
inence  some  of  the  points  already  stated,  without  the  confusion  of 
detail  incident  to  a  comparison  on  the  basis  of  genera,  and  gives  also 
a  more  convenient  standard  for  the  next  stage  of  comparison,  namely,* 
comparison  of  the  faunae  of  the  temperate  zones  with  those  of  the  tropical* 
as  well  as  with  the  faunte  of  the  two  great  land-areas  of  the  northern 
hemisphere.  Of  thirty-three  familiesof  non-pelagic  mammals  found  norib 
of  about  the  isotherm  of  70°  F.  (68°  to  70°),  thirteen  have  a  nearly  cos- 
mopolitan distribution,  and  six  others  are  common  to  both  the  Old 
World  and  the  New,  leaving  fourteen,  or  about  one-third,  peculiar  to 
either  North  America  or  to  Europe  and  Asia.  Three  of  these  are  essen- 
tially Hubtropicopolitan  or  tropicopolitan,  having  merely  straggling  rep- 
resentatives north  of  the  68th  isotherm,  and  five  others  are  represented 
each  by  only  a  single  species.  Seven  of  these  fourteen  families  (four  only 
according  to  many  systematise*!)  are  North  American  and  seven  European 

*  Occurring  in  southern  portions  only ;  chiefly  tropical. 

t  Peculiar  to  the  region  and  mostly  of  restricted  range. 

X I  here  admit  to  family  rank  Anlilocapridw,  Zapodidcc,  and  GeomyidcB,  the  two  former 
of  which  are  treated  by  Mr.  Wallace  as  subfamilies  of  snbcosmopolitan  families,  while 
the  other  is  not  commonly  recognized  as  distinct  from  Saccomyidce.  On  the  other  hand, 
I  refer  the  Cercolabidiv  to  the  Hyttricidcc. 
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nd  Asiatic  One  or  two  others  barely  touch,  or  possibly  overlap  slightly,, 
he  above-given  boundary.  North  of  the  isotherm  of  36°  F.  not  more 
ban  two  or  three  families  are  met  with  that  are  not  cosmopolitan,  and 
wo  of  these  have  each  but  a  single  species  north  of  this  line. 

The  following  is  a  list  of  the  families  referred  to  above,  with  approxi- 
mate indications  of  their  distribution. 

Families  of  non-pelagic  mammals  occurring  north  of  the  mean  annual  of  70°  F. 


Sabcoamopolitan. 

Circumpolar. 

North  American. 

Europno-  Asiatic 

Felid®. 

Canid®. 

Maatolid®. 

Ureid©. 

Otariid®. 

Phodde. 

Cervid®, 

Bovid®. 

Vespertilionid®. 

Murid®. 

Sciurid®. 

Hystridde. 

Leporid®. 

Hoamarid®. 
•Rhytinid®. 
Talpid®. 
Soricid®. 
Castorid®. 
Lagomyid®. 

tProoyonidtt. 

jAntilocoprid®. 

{Zapodid®. 

Geomyid®. 

Saooomyide. 

J  Haplodontld®. 

tDidelphyid®. 

Srinaceidw. 
'Said®. 
Eqoid®. 
Myoxid®. 
Spalacid®. 
Dipodidre. 
Khinolophid®. 

*  Formerly  occurring  on  the  shores  of  the  North  Paciflo  only,  bat  now  extinct. 

t  Tropical ;  one  species  only  found  north  of  70th  isotherm.       J  Represented  by  a  single  species. 

Summary. 

Whole  number 33 

8ubcoamopolitan 13 

Ciienmpol&r  (arctopolitan) 6 

American  (exclusively)* 7 

Europaeo- Asiatic  (or  excl naively  Old  World)  t 7 

In  regard  to  the  southern  extension  of  these  thirty-three  families,  thir- 
teen range  far  into,  and  most  of  them  over,  the  greater  part  of  Intertropical 
America,  and  eighteen  far  into,  and  most  of  them  over,  the  greater  part 
of  the  intertropical  portion  of  the  Old  World. 

In  Intertropical  America,  only  thirty  families  are  represented.  Of 
these,  thirteen  occur  over  much  of  Temperate  North  America,  while 
eleven  are  sabcosmopolitan,  and  the  same  number  are  peculiar  to  the 
region,  while  one-half  of  the  whole  do  not  range  much  beyond  the 
northern  tropic  Seven  are  semitropicopolitan,  or  occur  also  in  the 
warmer  parts  of  the  Old  World ;  but  of  these,  three  are  Chiroptera  and 
another  is  marine.  The  approximate  range  of  the  families  represented 
in  Intertropical  America  is  indicated  in  the  annexed  table. 

*  Five  only  are  exclusively  North  American. 
t  Two  only  are  exclusively  "  Pal»arctic  ". 
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Families  of  non-pelagic  mammals  occurring  wi  Intertropical  Amerk 
(between  the  northern  and  southern  isotherms  of  70°  F.). 


Ccbidii . 
MidiiUc. 
Felicia*. 
Cauidat. 
Mastelida?. 
t  Procyonidu,*. 
HasHarididce. 
CircohptidcF. 


[Note. — The  names  of  families  peculiar  to  the  region  are  printed  in  italics.] 

Otariidse.  Soricidae.  Hystricidae. 


Cervida). 
•Trichechidae.} 
•Tapiridao. 

Dicotylidae. 

Phylloetomidcc. 

Emballonuridra. 

Vespertilionidse. 


*  Centetide. 
Sciuridae. 
Muridae. 

*  Ootodontidae. 
Dinomyidw. 
Caviidw. 
Dasyproctida:. 


Leporida. 
Bradkypodida. 
Datypodida. 
Myrmecophagidd. 
\  Didelphyidce. 


Summary. 

Total  number 

Peculiar  to  the  region 

Not  found  in  temperate  parts  of  North  America 

Suhcosniopolitan 

Occurring  in  the  warmer  parts  (only)  of  the  Old  World 

Occurring  in  North  America  (at  large) 

Fifty  families  are  represented  in  the  intertropical  portions  of  Asia  ai 
Africa.  Of  these  nearly  thirty  do  not  range  much  beyond  the  Northe 
Tropic,  of  which  about  twenty-three  are  limited  to  this  region.  Of  t 
thirty-two  families  occurring  in  the  north-temperate  zone  (of  which  od 
six  or  seven  are  exclusively  Europseo-Asiatic),  nearly  one-half  ran. 
over  most  of  the  Indo-Africau  tropics.  The  following  is  a  list  of  ti 
families  represented  in  the  Old  World  tropics,  exclusive  of  those  limit! 
to  Madagascar  and  the  Australian  Realm. 

Families  of  non-pelagic  mammals  occurring  in  the  Indo- African  Tropi 
[between  the  northern  and  southern  isotherms  of  70°  F.) 

I  Note. — The  names  of  families  nut  occurring  northward  of  the  region  are  printed  in  italics.] 

Shniidir.  (rirajjuhi.  §Trichiihidic.  Tupayidcr. 

t'tnwpitlitwiihr.  Jtovid.'K.  Pteropidtr.  Lophiomyidcr. 

Lrtnuridw.  Cervidii*.  Ithinolophida*.  Dipodida*. 

Tarsiido .  Tragulidji\  XycUridtr.  Muridaa. 

IVlida*.  JFippopolamidtr.  Vopertilionida*.  Myoxidaj. 

J'rohUdiv.  Phacochcnrhhi.  btJinbiiUonurida:  Sciuridad. 

Jlymridii:  Stridse.  (laltiopithevidtv.  Anomaluridcc. 

rirt-rrida.  Kquidiv.  Talpichc.  Hystridda:. 

Canid:i».  JKhinocerotUUr.  »Soricidn>.  §Oclodon1id(B. 

Mnstelidu?.  $Taplrlda:  Erinaceida*.  Leporida?. 

Trsidie.  JJyracidw.  PotamoyaUda:  Manididw. 

*Eluridir.  Elephanthhr.  Macronctlida.  Orycteropodida. 

Oimelida'.  HaUcoridic. 

•Occurring  in  the  Old  World  Tropics. 
tOccurring  also  in  Extratropical  America. 
t  Manatidiv  of  most  authors. 
$  Also  represented  in  Intertropical  America 
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Summaty. 

>tal  number 50 

jcoliar  (or  almost  wholly  restricted)  to  the  region 22 

lbcosmopolitan 13 

^presented  in  the  American  tropics  (only) 4 

ccarring  in  the  Old  World  north  of  the  tropics 23 

topical 29 

It  thus  appears  that  only  about  three-fifths  as  many  families  of  mam- 
lals  occur  in  the  intertropical  parts  of  the  New  World  as  in  the  cor- 
esponding  parts  of  the  Old  World.  The  disproportion  in  the  sam& 
lirection  in  respect  to  genera  and  species  is  still  greater.  This  is 
ftvioasly  due  to  the  difference  in  size  and  configuration  of  the  two 
ureas.  The  Old  World  intertropical  land- surface  is  not  only  several 
times  greater  than  the  American  (embracing  thrice  as  great  a  breadth 
longitudinally),  but  is  differentiated  into  one  continental  (Africa),  two 
large  peninsular  (India  and  China)  areas,  and  a  group  of  large,  highly 
differentiated  islands  (Malay  Archipelago),  while  the  intertropical  re- 
gion of  America  forms  a  single  unindented  region,  with  a  single  narrow 
isthmic  prolongation.  In  the  one  case  (America)  we  have  a  striking 
uniformity  of  mammalian  lifQ  throughout,  corresponding  with  the  gen- 
eral uniformity  of  the  climatic  conditions  characteristic  of  this  area, 
contrasting  with  well-marked  subdivisions  in  the  other,  and  a  much 
greater  diversity  of  environing  circumstances,  originating  geologically 
far  back  in  the  history  of  these  several  land-masses.  As  Mr.  Wallace 
lias  remarked, — "To  those  who  accept  the  theory  of  development  as 
worked  out  by  Mr.  Darwin-,  and  the  views  as  to  the  general  permanence 
and  immense  antiquity  of  the  great  continents  and  oceans  so  ably  de- 
veloped by  Sir  Charles  Lyell,  it  ceases  to  be  a  matter  of  surprise  that 
the  tropics  of  Africa,  Asia,  and  America  should  differ  in  their  produc- 
tions, but  rather  that  they  should  have  anything  in  common.  Their 
similarity,  not  their  diversity,  is  the  fact  that  most  frequently  puzzles 

In  the  foregoing  remarks,  no  reference  has  been  made  to  Madagascar 
or  to  Australia,  for  the  reason  that  they  beloug  to  distinct  primary  life- 
regions  having  little  in  common  with  the  great  Europseo- Asiatic  land- 
area  (of  which  Africa,  on  the  other  hand,  is  an  inseparable  appeudage), 
which,  with  America,  form  the  regious  to  which  the  discussion  has  thus 
fer  been  intentionally  limited.  As  will  be  more  fully  considered  later, 
the  intertropical  Old  World  area  is  divisible  into  secondary  regions, 
which  for  the  present  need  not  enter  into  the  questions  immediately  at 
issue.  These  are,  first,  Does  that  portion  of  the  uortbem  hemisphere 
north  of  the  northern  subtropical  zone  admit  of  division  into  two  pri- 
mary life-regions,  conforming  in  their  boundaries  to  the  configuration  of 
the  two  great  northern  laud-areas  ?  And,  secondly,  In  accordance  with 
what  principle  does  the  life  of  the  northern  hemisphere  become  differ- 
entiated from  the  homogeneity  characteristic  of  the  northern  regions 

*  Geogr.  Dist.  Am  in.,  vol.  i,  p.  51. 
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to  the  great  diversity  met  with  under  tropical  latitudes  f  The  funda- 
mental question  which  underlies  the  whole  subject  is,  Is,  or  is  not,  the 
life  of  the  globe  distributed  in  circumpolar  zones  f  The  second  is,  How 
and  under  what  influences  does  it  become  differentiated! 

To  the  first  of  these  questions,  I  ventured  some  six  years  since,*  to 
give  an  affirmative  answer,  in  accordance  not  only  with  the  views  of 
numerous  high  authorities  on  the  subject  of  the  geographical  distribu- 
tion of  life,  but  with  what  seemed  to  me  to  be  incontrovertible  the  facts 
in  the  case.    While  this  view  has  since  received  the  support  of  other 
high  authorities,  it  has  been  altogether  ignored  by  the  advocates  of  Dr. 
Sclater's  division  of  the  earth's  surface.    Mr.  Wallace,  who  faithfully 
reflects  the  views  of  the  Sclaterian  school,  in  referring  to  this  subject 
says: — "Mr.  Allen's  system  of  *  realms'  founded  on  climatic  zones  .  .  . 
calls  for  a  few  remarks.    The  author  continually  refers  to  the  '  law  of 
the  distribution  of  life+n  circumpolar  zones',  as  if  it  were  one  generally 
accepted  and  that  admits  of  no  dispute.    But  this  supposed  Maw'  only 
applies  to  the  smallest  details  of  distribution — to  the  range  and  increas- 
ing or  decreasing  numbers  of  species  as  we  pass  from  north  to  south,  or 
the  reverse ;  while  it  has  little  bearing  on  the  great  features  of  zoologi- 
cal geography — the  limitation  of  groups  of  genera  and  families  to  cer- 
tain areas.    It  is  analogous  to  the  '  late  of  adaptation7  in  the  organiza- 
tion of  animal?,  by  which  members  of  various  groups  are  suited  for  an 
aerial,  an  aquatic,  a  desert,  or  an  arboreal  life ;  are  herbivorous,  carniv- 
orous, or  insectivorous ;  are  fitted  to  live  underground,  or  iu  fresh  waters, 
or  on  polar  ice.    It  was  once  thought  that  these  adaptive  peculiarities 
were  suitable  foundations  for  a  classification, — that  whales  were  fishes, 
and  hats  birds;  and  even  to  this  day  there  are  naturalists  who  cannot 
recognize  the  essential  diversity  of  structure  in  such  groups  as  swifts 
and  swallows,  sun-birds  and  humming-birds,  under  the  superficial  dis- 
guise caused  by  adaptation  to  a  similar  mode  of  life.    The  application 
of  Mr.  Allen's  principle  leads  to  equally  erroneous  results,  as  may  be 
well  seen  by  considering  his  separation  of  'the  southern  third  of  Aus- 
tralia' to  unite  it  with  New  Zealand  as  one  of  his  secondary  zoological 
divisions.'"* 

Leaving  Mr.  Wallace's  last-quoted  objection  for  notice  iu  another 
connection  (see  a  foot-note  beyond,  under  the  sub-heading  "  Australian 
liealm'*),  I  unblushingly  claim,  in  answer  to  the  main  point,  that  the 
geographical  distribution  of  life  is  by  necessity  in  accordance  with  a  "  law 
of  adaptation",  namely,  of  climatic  adaptation  ;  that  such  a  law  is  legiti- 
mate in  this  connection,  and  that  the  reference  to  the  "superficial  dis- 
guise" adapting  essentially  widely  different  organisms  to  similar  modes 
of  life  is  wholly  irrelevant  to  the  point  at  issue, — a  comparison  of  things 
that  are  in  any  true  sense  incomparable;  furthermore,  that  the  "law  of 
distribution  of  life  in  circumpolar  zones"  does  apply  as  well  in  a  gen- 
eral sense  as  to  details — "to  groups  of  genera  and  families"  as  well  as 
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o  species.  In  the  foregoing  remarks  I  have  had  little  to  say  respecting 
he  range  of  species,  and  have  tabulated  merely  genera  and  families. 
Chese  tables  clearly  show  that  a  large  proportion  of  the  mammalian 
genera  and  families  of  the  northern  hemisphere  have  a  circnmpolar 
ange,  the  same-genera  and  families  occupying  the  Arctic  and  Sub-Arc- 
ic  lands  in  both  the  Old  World  and  the  New,  and  that  only  a  small 
►er  cent,  of  the  whole  n  amber  found  here  are  peculiar  to  either  of  the 
lorthern  land-areas ;  that  a  large  part  of  the  genera  and  families  met  with 
a  the  temperate  and  warmer  latitudes  occur  on  the  eastern  continent  as 
rell  as  ou  the  western;  that  again  a  considerable  proportion  of  the 
;enera  and  families  met  with  in  the  warmer  parts  of  the  earth  occur 
.180  both  iu  the  Old  World  and  the  New,  while  maqy  others  are  well 
mown  to  have  beeu  common  to  the  two  during  the  Tertiary  period.  It 
ias  been  further  shown  that  there  is  a  greater  diversity  of  life  between 
contiguous  climatic  belts  of  the  same  continent  than  between  corre- 
sponding belts  of  the  two  continents,  especially  north  of  the  forty-fifth 
parallel  of  latitude,  and  that  any  marked  faunal  differentiation  of  the 
two  continents  begins  only  in  the  warm-temperate  and  subtropical  lati- 
tudes. On  each  contiuent,  the  arctic,  temperate,  and  tropical  zones  are 
each  marked  in  their  general  fades  respectively  by  corresponding  phases 
of  life.  So  obvious  is  this  that  we  have  in  current  use  the  expressions 
"arctic  life", "  temperate  life",  and  u  tropical  life",  in  recognition  of  cer- 
tain common  features  of  resemblance  by  which  each  of  these  regions  is 
distinguished  as  a  region  from  the  others.  This  is  in  accordance  with  a 
law  I  have  termed  the  law  "  of  differentiation  from  the  north  south- 
ward",* or  in  accordance  with  increase  of  temperature  and  the  condi- 
tions resulting  therefrom  favorable  to  increased  abundance  of  life. 

In  this  connection  it  may  be  well  to  recall  certain  general  facts  pre- 
viously referred  to  respecting  the  geographical  relations  of  the  lands  of 
the  northern  hemisphere  and  their  past  history.  Of  first  importance  is 
their  present  close  connection  about  the  northern  pole  and  their  former 
still  closer  union  at  a  comparatively  recent  date  iu  their  geological  history; 
furthermore,  that  at  this  time  of  former,  more  intimate  relationship,  the 
climatic  conditions  of  the  globe  were  far  more  uniform  than  at  present, 
a  mild  or  warm-temperate  climate  prevailing  where  now  are  regions  of 
perpetual  ice,  and  that  many  groups  of  animals  whose  existing  repre- 
sentatives are  found  now  only  in  tropical  or  semitropical  regions  lived 
formerly  along  our  present  Arctic  coasts.  We  have,  hence,  an  easy  ex- 
planation of  the  present  distribution  of  such  groups  as  Tapirs,  Manatees, 
many  genera  of  Bats,  etc.,  in  the  tropics  of  the  two  hemispheres,  on  the 
wholly  tenable  assumption  of  a  southward  migration  from  a  common 
wide-spread  northern  habitat,  to  say  nothing  of  the  numerous  existiug 
tfctopolitan  and  semi-cosmopolitan  genera.  The  former  greater  commu- 
nity of  life  in  the  northern  hemisphere  in  preglacial  times  is  further 
iviuced  by  the  wide  spread  occurrence  there  of  the  remains  of  Camels, 
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Elephants,  Mastodons,  Rhinoceroses,  and  Horses,  which,  though  extinct 
in  America,  have  living  representatives  in  the  tropies  of  the  so-called 
"Old  World",  to  say  nothing  of  the  evidence  afforded  by  the  remains  of 
still  earlier  types  of  arctopolitan  range.  The  succeeding  epochs  of  cold 
caused  extensive  migrations  of  some  groups  and  the  extinction  of  others; 
with  the  diverse  climatic  conditions  subsequently  characterizing  high 
and  low  latitudes  came  the  more  pronounced  differentiation  of  fauna?, 
and  the  development,  doubtless,  of  many  new  types  adapted  to  the 
changed  conditions  of  lite — the  development  of  boreal  types  from  a  warm- 
temperate  or  semi-tropical  stock.  The  accepted  theories  respecting  the 
modification  of  type  with  change  in  conditions  of  environment— changes 
necessarily  due  mainly  to  climatic  influences — render  it  certain  that 
if  animals  are  so  far  under  the  control  of  circumstances  dependent  upon 
climate,  and  emphatically  upon  temperature,  as  to  be  either  exterminated 
or  greatly  modi  lied  by  them,  the  same  influences  must  govern  their  geo- 
graphical distribution. 

Itecent  discoveries  respecting  the  mammalia  inhabiting  North  Amer- 
ica during  the  Tertiary  period  have  shown  that  many  of  the  leading 
types  of  mammals — including  not  only  those  above  named,  but  also 
many  others — now  found  only  in  the  eastern  hemisphere,  originated  in 
North  America,  and  migrated  thence  to  Asia,  Europe,  and  even  Africa, 
either  as  somewhat  generalized  types,  or  after  they  had  nearly  reached 
their  present  degree  of  differentiation;  in  short,  so  far  as  mammalian 
life  is  concerned,  that  America  is  the  "Old  World"  from  which  the 
so-called  "Old  World"  has  been  mainly  peopled.  The  present  genetic 
convergence  of  life  about  the  northern  pole  seems  to  show  that  not  only 
has  there  been  here  a  comparatively  free  intercommunication,  but  that 
the  mammalian  life  now  existing  there  has  lived  there  for  a  long  period 
under  similar  conditions  of  environment;  and  that  these  conditions  are 
unfavorable,  in  consequence  of  a  comparatively  low  temperature,  to  rapid 
change  of  form  or  structure. 

This  is  shown  not  only  by  the  great  diversity  of  life  met  with  in  the 
intertropical  regions,  as  compared  with  the  uniformity  met  with  iu  the 
semi-frigid  regions  (equal  areas  being,  of  course,  compared),  but  by  the 
coincident  occurrence  of  a  simple,  homogeneous  arctic  marine  fauna, 
with  the  low  temperature  over  the  sea-floor  far  to  the  southward  of  where 
such  forms  occur  in  the  wanner  surface  and  shore-waters.  The  intimate 
relation  between  temperature  and  the  distribution  of  life  is  most  forci- 
bly shown  by  the  existence  under  the  same  parallel  of  latitude  of  diverse 
faumc  not  only  at  different  elevations  above  the  sea  on  mountain-slopes, 
but  at  different  depths  beneath  the  surface  of  the  ocean,  where  the 
several  fan  use  are  characterized  not  only  by  the  presence  of  different 
species,  but  by  the  prevalence  of  different  genera,  and  even  families.  In 
fact,  it  is  to  me  a  matter  of  surprise  that,  with  our  present  knowledge 
of  the  subject,  any  naturalist  of  note  should  assume  that  temperature 
has  nothing  to  do  with  the  circumscription  of  fauna;,  or  that  any  law 
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sed  on  it  can  have  "  little  bearing  on  the  great  features  of  zoological 
>graphy — the  limitation  of  groups  of  genera  and  families  to  certain 


*as". 


II.— MAMMALIAN  REGIONS  OP  THE  GLOBE. 


rhe  influence  of  temperature  as  a  limiting  agent  in  the  distribution 
life,  as  well  the  "law  of  the  distribution  of  life  in  circumsolar  zones* \ 
»s  fully  recognized  by  Humboldt  nearly  three-fourths  of  a  century 
o,  and  later,  practically  if  not  explicitly,  by  Hitter,  De  Candolle, 
gassiz,  Wagner,  Forbes,  Dana,  Guutber,  Meyen,  Middendorff,  and 
any  other  leading  zoologists  and  botanists.  While  this  law  must 
controvertibly  underlie  every  philosophic  scheme  of  lief-regions,  tbo 
imber  of  zones  to  be  recognized,  as  well  as  their  boundaries,  must  in 
measure  be  open  to  diversity  of  opinion.  Professor  Dana,  in  1S52, 
cognized  five  primary  zones  for  marine  animals,  namely,  a  torrid,  a 
orth  and  a  south  temperate,  and  a  north  and  a  south  frigid.  The  torrid 
id  temperate  were  subdivided,  the  first  into  three,  the  others  each  into 
ve  sub-zones,  the  two  frigid  beiug  left  undivided.  Mr.  A.  Agassiz,  in 
"eating  of  the  distribution  of  the  Echini  f  recognizes  also  five  zones,  a 
)rrid,  two  temperate,  and  two  frigid.  These  five  primary  zones  prove 
)  be  applicable  also  to  the  mammalia,  and  even  their  subdivisions  may 
e  readily  traced,  but  are  rather  too  detailed  for  practical  use.  Owing 
)  the  irregular  surface  of  the  laud-areas,  occasioned  by  elevated  pla- 
nus and  mountain-chains,  these  zones  of  distribution  have  of  course 
less  regular  breadth  and  trend  than  they  preserve  over  the  oceans. 
'heir  boundaries,  however,  approximate  to  the  courses  of  the  isotherms, 
>y  certain  of  which  they  may  be  considered  as  in  a  general  way  limited. 
In  recognition  of  these  zoues,  and  also  of  the  law  of  differentiation 
>f  life  with  the  relative  isolation  of  the  principal  land-areas,  I  proposed 
ua  former  paper  (I.  c\,  p.  380)  a  division  of  the  land-areas  into  eight 
'Realms",  namely:  I,  Arctic;  II,  North  Temperate;  III,  American 
topical;  IV,  Iu do  African ;  V,  South  American  Temperate;  VI,  Afri- 
ca Temperate;  VII,  Antarctic;  VIII,  Australian.  A  subdivision  of 
nostof  these  primary  regions  was  provisionally  suggested,  but  only 
he  North  American  was  treated  with  any  degree  of  detail,  and  this 
aainly  with  refereuce  to  the  birds,  and  more  especially  those  of  its 
'astern  portion.  Subsequent  study  of  the  distribution  of  mammalian 
ife  over  the  globe  has  led  me  to  modify  some  of  the  views  then  ex- 
pressed, especially  in  relation  to  the  divisions  of  the  Australian  Realm, 
iod  to  unite  the  South  Africau  Temperate  with  the  Indo-African,  as  a 
division  of  the  latter,  and  also  to  recognize  Madagascar  and  the  Masca* 
eue  Islands  as  forming  together  au  independent  primary  regiou,  in 
iccordauce  with  the  views  of  Sclater,  Wallace,  and  others.  Whether 
>rnot  the  Arctic  and  Antarctic  Regions  should  stand  as  primary  di vi- 
rions seems  also  open  to  question.     While  perhaps  tenable  on  general 

*  Illustr.  Cat.  Mus.  Comp.  Zool.,  No.  vii,  1872,  pis.  A-F. 
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grounds,  they  are  hardly  required  for  the  elucidation  of  the  distribution 
of  the  mammalia,  since  they  must  be  mainly  characterized  negatively. 

Beginning  with  the  Arctic  Region,  we  meet,  at  already  shown,  and  as 
is  almost  universally  admitted,  a  continuous  homogeneous  fauna,  of 
considerable  geographical  area,  but  mainly  characterized  by  what  it 
lacks.  Its  southern  boundary  may  be  considered  as  the  northern  limit 
of  forest  vegetation.  Continuing  southward,  few  other  than  arctopoli- 
tan  genera  of  mammals  are  met  with  north  of  the  mean  annual  of  3(P 
F.  This  considerable  belt  hence  includes  what  may  be  termed  the  cold* 
temperate  zoue.  The  American  and  Europseo-Asiatic  portions  of  this 
zone  are  only  to  a  slight  degree  differentiated,  while  each  is  essentially 
homogeneous. 

Below  this,  non-arctopolitan  genera,  or  those  restricted  to  more  or 
less  limited  areas,  become  more  frequent,  and,  indeed,  form  a  consider- 
able proportion  of  the  genera  represented.  This  belt  occupies  the 
remainder  of  the  north-temperate  zone,  extending  to  about  the  mean 
isotherm  of  70°  P.,  and  may  be  termed  the  warm-temperate  zone.  Un- 
like the  cold-temperate  zone,  it  is  divisible  on  each  continent  into  sev- 
eral well-marked  minor  regions,  which  are,  however,  more  strongly 
differentiated,  inter  se,  in  the  Old  World  than  in  the  New. 

The  tropical  zone  embraces,  of  course,  in  its  fullest  extension,  a  ranch 
greater  latitudinal  breadth  than  the  temperate,  but  its  southern  land- 
border  is  very  irregular,  its  only  considerable  development  south  of  the 
equator  being  in  South  America  and  Africa.  It  is  also  so  much  diver- 
sified in  many  parts  by  mountain-chains  that  subdivision  into  secondary 
zones  seems  less  feasible  than  in  the  case  with  the  north-temperate 
zone.  A  central  torrid  and  a  north  and  a  south  sub-torrid  zones  might, 
however,  be  readily  made,  but  such  a  division  has  not  been  attempted 
in  the  present  connection.  A  northern  sub-torrid  division  may  indeed 
be  very  conveniently  recognized,  extending  from  about  the  annual 
isotherm  of  (57°  to  that  of  about  74°  F.,  and  including  a  transitional 
region  consisting  of  the  extreme  southern  border  of  what  has  been 
above  defined  as  the  warm  temperate  zone  and  the  northern  bonier  of 
the  tropical. 

In  like  manner,  the  distribution  of  life  seems  to  warrant  the  recogni- 
tion, in  Africa  and  South  America,  of  a  corresponding  transitional  belt 
between  the  two  torrid  and  the  southern  warm-temperate  zones.  Aside 
from  these  divisions,  the  Torrid  Zone  admits  of  others  of  a  more  practi- 
cal or  useful  character.  These  become  at  once  obvious,  since  they  result 
from  the  position  and  configuration  of  its  component  land  elements. 
The  first  is  a  primary  separation  into  two  "  realms",  an  American  and  an 
Indo-African.  Each  of  these  is  again  divisible  into  several  minor  por- 
tions or  "provinces";  but  the  Indo-African  admits  also  of  division  into 
two  "  regions",  an  African  and  an  Indian,  which  are  divisions  of  second- 
ary rank,  each  having  several  "  provinces". 

The  South  Temperate  Zone  has  a  very  limited  land-surface,  consisting 
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the  southern  third  of  Sonth  America,  a  small  portion  of  Southern 
rica,  and  the  greater  portion  of  Australia.  Extra-tropical  South 
xica  is  all  comprised  within  the  Warm  Temperate  Zone,  and  is  so  small 

area  and  so  intimately  related,  both  geographically  and  faunally, 
th  Tropical  Africa,  that  its  formal  separation,  while,  perhaps,  war- 
a  ted  in  the  abstract,  is  hardly  practically  necessary.  Temperate  South 
nerica  is  exceedingly  irregular  in  its  northern  outline,  owing  to  pecu- 
rities  of  configuration,  resulting  from  the  presence  of  the  great  Andean 
ateau,  by  means  of  which  it  extends  along  the  western  border  of 
nth  America  far  northward  of  the  southern  tropica  Temperate  Aus- 
ilia  is  clearly  separable  from  the  tropical  portion  of  the  Australian 
*alm.  The  South  Temperate  Zone  hence  consists  of  three  com  para- 
rely  small  land-areas,  widely  separated  from  each  other,  and  conse- 
lently,  as  would  be  supposed,  have  little  in  common. 
The  Antarctic  Region  has  a  very  limited  amount  of  land-surface,  and 
e  few  species  that  compose  its  fauna  are  almost  wholly  either  marine 
'  pelagic.  As  previously  stated,  as  a  mammalian  region  it  has  little 
gnificance. 

This  hasty  sketch  shows  that  the  differentiation  of  the  land-surface 
F  the  earth  into  realms,  regions,  and  minor  divisions  has  relation  not 
oly  to  climate,  but  to  the  divergence  and  isolation  of  the  different 
riucipal  land-areas ;  that  at  the  northward,  where  the  lands  converge, 
bere  is  no  partitioning  in  conformity  with  continental  areas,  the  tem- 
erate  and  colder  portions  of  the  northern  hemisphere  all  falling  into 

single  primary  division,  and  that  only  the  southern  half  is  susceptible 
I  divisions  of  the  second  rank.  Within  the  tropics,  on  the  other  hand,, 
he  lands  of  the  eastern  and  western  hemispheres  fall  at  once  into  (lif- 
erent primary  regions,  and  one  of  these  is  again  divisible  into  regions- 
>f  second  rank.  Beyond  the  tropics,  the  land-surfaces  are  of  small  ex- 
ent,  widely  separated,  and  faunally  have  almost  nothing  in  common. 

With  these  preliminary  remarks,  we  may  now  pass  to  a  detailed  con- 
sideration of  the  several  primary  regions  and  their  subdivisions. 

I.— ARCTIC  REALM. 

Whether  or  not  an  Arctic  Kegiou  should  be  recognized  as  a  division 
»f  the  first  rank  is  a  question  not  easy  to  satisfactorily  answer.  Natur- 
alists who  have  made  the  distribution  of  animal  life  in  the  boreal 
'egions  a  subject  of  special  study  very  generally  agree  in  the  recogni- 
ioo  of  a  hyperboreal  or  circumpolar  fauna,  extending  in  some  cases  far 
oathward  over  the  Temperate  Zone.  The  Arctic  portion  of  this  hyper- 
orean  region  has  been  frequently  set  off  as  a  secondary  division,  or 
abregion,*  and  generally  recognized  as  possessing  many  features  not 

*  It  forms  Mr.  Blyth's  "Arctic  Subregion"  (Nature,  vol.  iii,  p.  427,  March  «(),  1871), 
It.  Brown's  "Circumpolar' '  division  (Proc  Zool.  Soc.,  Loud.,  !£(>*,  p.  337;,  and  Dr. 
>n  Midden dorft"H  4<  Zirknuipolar-Fauna"  (Sibirische  Kcise,  Bd.  iv,  p.  1110, 1H'»7).  It 
«o  accords  very  nearly  with  Agassiz's  "  Arctic  Realm  "  (Xott  and  Gliddoi:'s  Types 
Mankind.  1854,  p.  lx  and  map). 
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shared  by  the  contiguous  region  to  the  southward.    For  the  present  I 
prefer  to  still  retain  it  as  a  division  of  the  first  rank.    It  is  character- 
ized mainly  by  the  paucity  of  its  life,  as  compared  with  every  region 
except  the  Antarctic,  and  by  what  it  has  not  rather  than  by  the  posses- 
sion of  peculiar  species  or  gronps.    It  wholly  lacks  both  Amphibian  and 
Reptilian  life,  is  almost  exclusively  the  summer  home  of  many  birds, 
and  forms  the  habitat  of  the  Esquimaux,  the  Arctic  Fox,  the  Polar  Bear, 
the  Musk  Ox,  the  Polar  Hare,  the  Lemmings,  the  Walruses,  the  Narwhal, 
and  the  White  Whale,  which  are  confined  within  it.    It  has  no  Chiroptera 
nor  Insect  ivora,  two  or  three  species  of  Shrews,  however,  barely  reaching 
its  southern  border.    It  shares  with  the  cold-temperate  belt  the  presence 
of  the  Moose  and  the  Reindeer,  several  Pinnipeds,  a  number  of  boreal 
species  of  Glircs,  several  fur-bearing  Carnivora,  and  a  considerable  Dum- 
ber of  birds.    Its  southern  bouudary  may  be  considered  as  coinciding 
very  nearly  with  the  northern  limit  of  arboreal  vegetation,  and  hence 
approximately  with  the  isotherm  of  32°  F.    Its  more  characteristic 
terrestrial  forms  range  throughout  its  extent,  noue  being  restricted 
to  either  the  North  American  or  Europ&o-Asiatic  continent.    Hence  it 
is  indivisible  into  regions  of  the  second  and  third  grades  (regions  and 
provinces),  and  may  be  considered  as  embracing  a  single  hyperborean 
assemblage  of  life. 

II. — NORTH- TEMPERATE  REALM. 

Very  few  writers  on  zoological  geography  have  failed  to  recognize 
the  striking  resemblance  the  fauna  of  Temperate  North  America  bears 
to  that  of  the  coi responding  portion  of  the  Old  World.  The  resem- 
blance is  less  in  the  Avian  class  than  among  mammals,  but  is  generally 
acknowledged  as  obtaining  even  there.  Dr.  Sclater,  while  admitting 
a  strong  resemblance  between  these  areas,  considered  them  as  separable 
into  two  primary  regions,  in  which  view  of  the  case  he  has  been  followed, 
among  prominent  writers  on  the  subject,  by  Dr.  Giinther,  Mr.  Wallace, 
Mr.  Murray,  and  Professor  Cope.  Dr.  Giinther,  while  provisionally 
accepting  Dr.  Sclater's  "Nearcticv  and  "Palasarctic"  regions,  refers 
pointedly  to  the  disagreement  of  the  distribution  of  Batrachians  with 
these  divisions ;  for  in  discussing  the  distribution  of  this  class  he  says,— 
"  Dissimilarity  and  similarity  of  the  Batracho-fauna  depend  upon  zoues. 
Pahearctic  and  Nearctic  regions  resemble  each  other  more  than  any  other 
third;  the  same  is  the  case  with  Australia  and  South  America;  the 
Ethiopian  region  exhibits  similarity  with  South  America,  as  well-as 
with  the  East  Indies,  but  more  especially  with  the  latter.'"*  Mr.  Murray 
admits  that  u  the  boreal  extremity  of  North  America  is  tinged  with  a 
Europeo-  Asiatic  admixture",  which  he  regards  as  "an  extraneous  ele- 
ment grafted  upon  the  genuine  stock,  and  easily  eliminated  from  it*M 
But  in  his  map  of  "Great  Mammalian  Regious"  the  boreal  parts  of 

*  Proc.  Znol.  Soc.  Lonil.,  165S,  p.  390. 
t  Geogr.  Dist.  Mam.,  p.  312. 
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>th  continents  are  similarly  colored,  tbe  same  color,  however,  extend- 
g  only  to  about  the  forty-ninth  degree  of  north  latitude  in  North 
merica,  while  in  Africa  it  descends  to  north  latitude  IS0,  arid  in  Asia 
nges  from  north  latitude  30°  to  25° !  His  divisions  as  recognized  in 
e  text  are  still  more  arbitrary  and  unpbilosophic. 
Mr.  Wallace,  in  his  discussion  of  zoological  regions,  says, — "The  dis- 
nction  between  the  characteristic  forms  of  life  in  tropical  and  cold 
entries  is,  on  the  whole,  very  strongly  marked  in  the  northern  hemi- 
>here ;  and  to  refuse  to  recognize  this  in  a  subdivision  of  the  earth 
hich  is  established  for  the  very  purpose  of  expressing  such  contrasts 
ore  clearly  and  concisely  than  by  ordinary  geographical  terminology, 
ould  be  both  illogical  and  inconvenient.  The  one  question  then  re* 
tains,  whether  the  Nearctic  region  should  be  kept  separate  or  whether 
:  should  form  part  of  the  Palrearctic  or  of  tbe  Neotropical.  Professor 
Inxley  and  Mr.  Blyth  advocate  the  former  course;  Mr.  Andrew  Murray 
for  mammalia)  and  Professor  Newton  (for  birds)  think  the  latter  would 
>e  more  natural.  No  doubt,"  Mr.  Wallace  adds,  "tnuch  is  to  be  said 
or  both  views,"  but  decides  .in  favor  of  the  separation  of  the  two  regions 
q  accordance  with  Dr.  Sclater's  scheme.* 

While  Mr.  Blyth  includes  North  America  in  his  "Boreal  Eegion"  (as 
'2.  Neo-septentrional  Sub-region"),  be  adds  also  Central  America  and 
be  Antilles  (as  "3.  Neo-meridional  Sub-region"),  and,  still  more 
trangely,  the  Andean  Region,  with  Chili,  Patagonia,  and  the  Fuegian 
md  Falkland  Archipelagos  (as  "4.  Andesian  Sub-region  ").t 

Professor  Huxley,  in  writing  of  the  primary  ontological  regions  of  the 
[lobe,  thus  observes: — "  In  a  well  known  and  very  valuable  essay  on  the 
ieographical  Distribution  of  Birds,  Dr.  Sclater  divides  the  surface  of 
he  globe  primarily  into  an  eastern  aud  a  western  area,  which  he  terms 
respectively  Palwogcca  aud  Neogwa.  However,  if  we  take  into  considera- 
ion  not  merely  the  minor  differences  on  which  the  species  and  genera 
>f  birds  and  mammals  are  often  based,  but  weigh  the  morphological 
'aloe  of  groups,  I  think  it  becomes  clear  that  the  Nearctic  province  is 
"eally  far  more  closely  allied  with  the  Palsearc tic  than  with  the  Neotrop- 
cal  region,  and  that  the  inhabitants  of  the  Indian  and  Ethiopian 
■egions  are  much  more  nearly  connected  with  one  another  and  with 
hose  of  the  Palaearctic  region  than  they  are  with  those  of  Australia. 
Vnd  if  the  frontier  line  is  latitudinal  rather  than  longitudinal,  and  di- 
vides a  north  world  from  a  south  world,  we  must  speak  of  Arctogcca 
md  Xotogcea  rather  than  of  Neogoea  and  Palieogsea  as  the  primary  dis- 
ributional  arere.  The  secondary  divisions,  or  geographical  provinces, 
proposed  by  Dr.  Sclater,  auswer,  in  great  measure,  to  those  which  are 
mggested  by  the  distribution  of  the  Alectoromorphrv — except  that,  in 
ommon  with  many  other  naturalists,  I  thiuk  it  would  be  convenient  to 
Wgnize  a  circumpolar  province,  as  distinct  from  the  Nearctic  and 

*  (.Joogr.  Dist.  Aniin.,  vol.  i,  pp.  (Vi,  fiO. 
t  Nature,  vol.  iii.  p.  4^7,  March  'M\  1871. 
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Palujarctic  regions/'*    Professor  Huxley  thus  emphatically  recognizes 
a  regiou  equivalent  to  my  North  Temperate  Realm. 

Mr.  Iiobert  Brown;  in  writing  of  the  distribution  of  the  mammals  of 
Greenland,  also  recognizes  a  North  Temperate  Regiou,  which  be  divides 
into  a  European  Temperate  Province  aud  a  North  American  Temperate 
Province,  from  which  he  separates  a  Circumpolar  Region,  equivalent  to 
the  Arctic  Realm  above  characterized.! 

Dr.  Gill,  in  regard  to  fishes,  recognizes  an  "Arctogaxin"  region,  "em- 
bracing Europe,  Northern  Asia,  and  Northern  America*9,  as  distinct  on 
the  one  hand  from  the  American  Tropical  and  Transtropical  Region, 
and  on  the  other  from  Tropical  Asia  and  Africa. f 

Dr.  Packard,  in  discussing  the  distribution  of  the  Phal&nid  Moths, 
recognizes  both  an  Arctic  Realm  and  a  North  Temperate  Realm,  as  here 
characterized.  Referring  to  a  previously  given  table  of  subalpine  and 
circumpolar  species,  he  says, — uThis  table  indicates  how  wide  are  the 
limits  of  distribution  of  these  species,  and  it  will  be  seen  how  import- 
ant it  is  to  follow  circumpolar  and  north-temperate  iusect-fauuie  around 
the  globe,  from  continent  to  continent.  It  will  be  then  seen  how  inade- 
quate must  be  our  views  regarding  the  geographical  distribution  of  the 
animals  and  plants  of  our  own  continent,  without  specimens  from  similar 
regions  in  the  same  zones  in  the  Old  World.  It  will  be  found  that  for 
the  study  of  the  insect-fauna  of  the  Kooky  Mountains  and  Pacific  coast 
we  must  have  ample  collections  from  the  Ural  and  Altai  Mouutains  and 
surrounding  plateaus,"  etc.§ 

Dr.  August  von  Pelzeln  also  recognized  a  circumboreal  region  ("ark- 
tische  legion ''),  aud  considers  the  "Nearctic"  and  "Palrearctic"  as  form- 
ing inseparable  parts  of  a  single  region.  lie  says : — u  Die  paliiarktische 
Region  seheint  mir  von  der  nearktischeu  nicht  trennbar  zu  sein,  son- 
dern  beide  diirften  ein  Gauzes  bilden,  welches  man  als  arktische  Region 
bezeichuen  konnte.  Hire  Zusammengehorigkcit  tritt  mit  voller  Evidenz 
in  den  hocbnordischen  Liindern  des  alten  unci  neuen  Gontinentes  hervor 
und  erst  in  niedereren  Breiten  macht  sich  die  Differenzirung  geltend. 

•Tim-.  Zool.  Soc.  Lond.,  1*»K  pp.  31-4,315. 

tl'roc.  Znul.  Soc.  Lond.,  1*GH,  pp.  3.t7,  33*. 

t  Says  Dr.  dill : — "  In  liuc,  dividing  the  earth  into  regions  distinguished  by  general 
iehtbyological  peculiarities,  several  primary  combinations  may  be  recognized,  viz. :— 1» 
an  Arctogaan,  embracing  Europe,  Northern  Asia,  and  Northern  America;  2,  an  Atiatu* 
embracing  the  tropical  portions  of  the  continent ;  3,  African,  limited  to  the  region  soutU 
and  cast  of  the  Desert ;  4,  an  American  (embracing  the  America  par  excellence  dedicated 
to  Amerigo  Vespucci),  including  the  tropical  and  transtropical  portions;  and,  5,  an 
AuHtrala*ian.  Further,  of  these  (a)  the  first  two  [Arctogaeau  and  Asiatic]  have  inti- 
mate relations  to  each  other,  and  (b)  the  last  three  others  among  themselves ;  and  some 
weighty  arguments  may  be  adduced  to  support  a  division  of  the  faunas  of  the  globe 
into  two  primary  regions  coinciding  with  the  two  combinations  alluded  to — (a)  a  Ca- 
nogaa  and  (h)  an  Eogaa,  which  might  represent  areas  of  derivation  or  gain  from  more 
or  less  distant  geological  epochs.'' — Ann,  and  Mag.  Xat.  Hist.,  4th  ser.,  vol.  xv,  1875, 
pp.  254,  255. 

$  Monograph  of  Geometrid  Moths,  or  Phaheuido^of  the  United  States,  pp.  567,  536, 
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Die  Vergleichung  der  Thierwelt  beider  Oontinente  zeigt  n&mlich,  dass 
die  circumpolare  Fauna  in  beiden  dieselbe  ist,  dass  iu  der  Hochgebirgs- 
fauna  nocb  bedeatendeUebereinstimmung  kerrscht,  dass  in  der  iibrigen 
palao-  und  neoborealen  Thierbevolkerung  sowobl  identische  Arten  als 
gemeinsam  eigenthiimlicbe  Gattungen  sich  finden,  endlicb  dass  selbst 
jene  Typen,  welcbe  jedem  Continent*  eigenthiimlich  sind,  doch  eine  ge- 
wisse  Uebereinstimmnng  hinsicbtlicb  des  Oharakters  der  Fauna  an  sich 
tragen,  so  dass  sie  einander  naher  stehen  als  Angeborigen  anderer  Ke- 
gionen.  In  der  neuen  Welt  ist  eine  Modification  der  Fauna  aucb  durcb 
das  Eindringen  neotropischer  Formen  gegeben."*  He  further  also  calls 
attention  to  the  similarity  of  life  which  prevailed  throughout  this  cir- 
cumpolar  region  during  the  Quaternary  period. 

It  is  unnecessary  to  cite  further,  from  the  abundant  material  at  hand, 
the  opinions  of  specialists  in  reference  to  the  propriety  of  recognizing  a 
North  Temperate  Realm,  as  distinguished  from  the  tropical  regions  of 
the  globe,  and  in  contradistinction  from  a  north  and  south  line  of  divi- 
sion of  the  North  Temperate  Zone  into  two  primary  ("Palsearctic"  and 
^Nearctic")  regions. 

The  chief  differences  between  Dr.  Sclater's  division  of  the  northern 
hemisphere  and  the  present  consist  in  setting  off  at  the  northward  an 
Arctic  Realm,  the  union  of  the  so-called  Nearctic  and  Palcearctic  Regions 
into  one  circumpolar  belt,  and  in  the  adoption  for  the  same  of  a  more 
northern  limit  than  that  proposed  as  the  boundary  of  the  two  above- 
named  Sclaterian  regions.  As  will  be  shown  later,  the  subdivisions  of 
the  North  Temperate  Realm  or  ("Arctogasa")  as  here  defined  agree  in 
the  main  with  the  "subregions"  of  Sclater  aud  Wallace.  The  more 
northward  location  of  the  southern  boundary  of  the  North  Temperate 
Realm  in  North  America  results  in  the  elimination  of  several  character- 
istic tropical  types,  which  extend  a  short  way  ouly  into  Dr.  Sclater's 
Nearctic  and  Pal  paretic  Regions,  and  which,  when  considered  as  mem- 
bers of  these  regions,  give  false  or  misleading  results  when  the  two  re- 
gions are  contrasted  on  a  numerical  basis,  grounded  on  the  proportion 
of  peculiar  types, — numerous  forms  being  thus  reckoned  as  components 
of  the  Nearctic  and  Palaearctic  regions  which  are  properly  tropical. 

Id  North  America,  the  division  between  characteristic  temperate  and 
tropical  forms  of  life  approximately  coincides  with  the  isotherm  of  68° 
F.,  or  somewhere  between  GS°  and  70°  F.  This  line  begins  on  the  At- 
lantic coast  a  little  below  the  northern  boundary  of  Florida,  and  runs 
thence  westward  along  the  Gulf  coast  to  Southern  Texas,  and  thence 
farther  westward  to  the  Pacific,  not  far  from  the  international  bound- 
ary between  the  United  States  and  Mexico,  swerving  more  or  less  north- 
ward or  southward  in  accordance  with  the  configuration  and  elevation 
of  the  land-surface.  It  thus  leaves  tlie  greater  part  of  the  peninsula  of 
Florida  within  the  American  Tropical  Realm,  to  which  the  fauna  of  its 

^~— —  _^__^______^__  __^_-^___  -  ■  -     -  — — 

•Verhaudl.  der  K.  K.  Zool.-Bot.  Gesell.  in  Wien,  Hd.  xxv,  lr»7G,  pp.  50,  51;  eee  also 
p.  62. 
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southern  balf  is  certainly  closely  allied.  A  portion  of  the  Mexicau  high- 
lands are  undoubtedly  to  be  included  in  the  North  Temperate  Realm, 
but  their  fauna  is  too  little  known  to  admit  of  the  boundary  being  at 
present  definitely  drawn. 

On  the  other  hand,  the  lower  portion  of  the  Great  Colorado  Valley 
and  the  coast  region  of  Southern  California  are,  perhaps,  better  refer- 
able to  the  American  Tropical  Realm  than  to  the  North  Temperate.  At 
the  junction  of  the  two  realms,  there  must  be  a  belt  of  debatable  or 
doubtful  ground.  The  approximate  boundary  I  would  place  near  the 
northern  limit  of  distribution  of  such  mammalian  formsas  Hasua,  Dicotyk$t 
Manatm,  Daxypus,  and  the  tropical  species  of  Felts  (as,  JF.  onoo,  F.  par- 
tialis, F.  eyra9  and  F.  yaguarundi).  This  boundary  also  coincides  quite 
nearly  with  the  southernlimit  of  distribution  of  the  Lynxes,  the  Gray  and 
Prairie  Wolves,  the  Common  Fox,  the  Mink,  the  Black  and  Grizzly  Bears, 
the  Wapati  and  Virginian  Deer,  the  Bison,  the  Pronghorn,  the  Beaver, 
Prairie  Dogs,  Muskrat,  the  Arricolcc,  and  the  Moles  (Scalops  and  Condy- 
lura).  Bansaris  is  properly  tropical,  although  straggling cousiderablyfar- 
ther  northward  than  the  other  above-mentioned  forms.  Florida,  for  con- 
venience, might  be  allowed  to  stand  as  a  portion  of  the  North  Temperate 
Realm,  although,  as  I  have  previously  shown,  it  forms  a  distinct  fauna, 
with  strongly  tropical  affinities,*  it  having  not  less  than  twelve  character- 
istically tropical  genera  of  birds,  several  tropical  genera  of  mammals 
(notably  the  Mauatee  and  several  Bats),  and  also  several  tropical  genera 
of  Reptiles  and  Batrachians,  none  of  which  range  much,  if  any,  to  the 
northward  of  its  southern  half. 

The  southern  boundary  of  the  North  Temperate  Realm  iu  the  Old 
World  may  be  doubtless  approximately  drawn  near  the  same  isotherm 
(about  the  mean  annuals  of  G8°  to  7C°  V.).    This  coincides  closely  with 
the  southern  boundary  of  the  so-called  PaUcarctic  Region.    There  is» 
however,  here  a  broader  belt  of  debatable  or  transitional  ground  than 
in  the  New  World,  into  which  so  many  tropical  forms  extend  that  it 
becomes  almost  a  question  whether  the  boundary  between  Tropical  and 
Temperate  life  should  not  be  carried  considerably  more  to  the  northward, 
so  as  to  leave  Mr.  Wallace's  u  sub-regions"  2  and  4  (Mediterranean  aud 
Manchurian)  iu  the  Tropical  Realm  rather  than  in  the  North  Temperate. 
Despite,  however,  the  presence  of  a  considerable  number  of  tropical 
genera  in  these  regions,  the  North  Temperate  forms  still  greatly  pre- 
dominate.   In  the  Western  or  "  Mediterranean  "  district,  for  instance,  we 
have  species  of  Macacus,  one  of  which  even  reaches  the  Spanish  Penin- 
sula.  Hvrpeates  has  a  similar  northward  extension.    IFyama  and  Ilystrix 
range  not  only  over  most  of  this  district,  but  also  over  the  greater  part 
of  the  Manchurian,  where  we  again  find  a  species  of  Macaeus,  and  meet 
with  $emnoj)ithaus,  while  JTyrax  just  enters  the  Mediterranean  from  the 
southward.    On  the  western  border  of  the  Manchurian  we  get  also  Pte- 
ropine  Bats,  and  species  of  Fqwda\  straggling  remnants  of  the  more 

*  Bull.  Mns  ZimiI.,  vol.  ii,  pp.  WM,  :JDJ. 
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orthward  extension  of  tropical  life  which  inhabited  this  region  dur- 
ig  the  middle  and  later  portions  of  the  Tertiary  Period  and  in  the 
luaternarv. 

Divisions  of  the  North  Temperate  Realm. — The  North  Temperate 
:ealm  is  primarily  divisible  in  two  directions,  giving  in  each  two  re- 
ions,  namely,  (1)  by  a  longitudinal  division  into  (a)  a  North  American 
legion  and  (b)  a  Eur opceo- Asiatic  Region;  and  (2)  latitndinally,  into 
i)  a  Cold  Temperate  and  (b)  a  Warm  Temperate  Region.  The  Cold 
^emperate,  if  limited  on  both  continents  by  the  isotherm  of  36°  F., 
resents  a  nearly  uniform  faana  throughout,  its  southern  limit  in  both  ' 
orresponding  with  the  natural  (that  is,  before  modified  by  human 
gency)  southern  limit  of  distribution  of  Tarandus  and  Aloes.  While 
here  is  at  this  point  in  North  America  a  well-marked  transition  in  the 
anna,  the  change  in  Europe  and  Asia  appears  to  be  less  marked,  the 
irst  important  transition  in  the  Old  World  being  much  farther  south- 
ward, even  as  low  almost  as  the  isotherm  of  60°  F.  Hence  the  divisions 
Df  the  Temperate  Realm  in  the  Old  World  partake  of  the  nature  of 
temperate  and  subtropical  rather  than  cold-temperate  and  warm-tem- 
perate. Here,  in  consequence  of  the  great  elevation  and  extent  of  the 
Himalayan  Plateau,  the  northern  or  temperate  division  is  greatly  nar- 
rowed in  Central  Asia,  where  it  becomes,  according  to  Mr.  Wallace, 
almost  wholly  separated  into  two  quite  widely  detached  regions,  namely, 
the  u Mediterranean"  and  "Manchurian  Subregions". 

As  thus  divided,  the  temperate  and  subtropical  divisions  of  the  Old 
World  are  very  strongly  marked.  The  latter  consists  mainly  of  North- 
ern Africa,  Asia  Minor,  Persia,  Afghanistan  and  Beloochistan,  North- 
ern China,  and  Manchuria,  with  barely  a  narrow  belt  along  the  Medi- 
terranean coast  of  Europe  and  the  Spanish  Peninsula.  As  already 
stated,  it  is  strongly  tinged  with  tropical  forms.  While  there  is  a 
general  prevalence  of  temperate  types,  we  meet  also  with  the  large  and 
essentially  tropical  forms  of  Felts,  several  Monkeys,  several  species  of 
Viterridcc,  Hyaena,  Hystrix,  Equus,  and  other  distinctively  tropical  or 
subtropical  types.  The  northern  or  temperate  division  of  the  Europaeo- 
Asiatic  Region  seems  to  constitute  two  well-marked  provinces,  the  one 
Eastern  or  European,  the  other  Western  or  Asiatic.  The  former  cor- 
responds with  Mr.  Wallace's  "  European  Subregion  ",  exclusive  of  its 
northern  third;  the  latter  with  his  "Siberian  Subregion",  exclusive 
likewise  of  its  boreal  portion.  For  the  southern  or  subtropical  division 
I  adopt  the  subdivisions  proposed  by  Mr.  Wallace,  with,  for  the  present, 
the  boundaries  be  has  assigned  them, — namely,  a  Western  or  Mediter- 
ranean Province  and  an  Eastern  or  Manchurian  Province.  These  two 
provinces,  as  already  noted,  are  quite  widely  separated,  in  conse- 
quence of  the  southward  extension  of  the  cold-temperate  fauna  over 
the  Thibetan  plateau  to  the  Himalayas.  The  fauna  of  the  Thibetan 
plateau  is  said  by  Mr.  Blandford  to  be  "  essentially  Boreal,  Alpine  and 
even  Arctic  types  prevailing,  the  country  having  in  many  parts  a  cli- 
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mate  scarcely  equalled  elsewhere  for  intensity  of  cold  out  of  the  Arctic 
Regions.  This  high  barren  tableland  extends  from  Afghanistan  to  Yu- 
nan ;  it  comprises  the  drainage-areas  of  the  Upper  Indus  and  the  Sanpii, 
and  is  bounded  on  the  north  in  its  western  portion  by  the  Kuenlueu 
range,  but  it  is  less  defined  and  its  boundaries  less  accurately  known  to 
the  eastward,  although  much  light  has  been  thrown  upon  the  subject 
by  Prejewalski's  explorations".*  In  the  "  List  of  Mammalia  known  to 
inhabit  the  Thibetan  Plateau",  giveu  by  Mr.  Blaudford,  the  only  distinct- 
ively southern  genus  is  Equus.  The  only  peculiar  genus  is  Poephagux, 
but  the  list  is  evidently  quite  incomplete,  the  only  Bat  given  being  a 
species  of  Plccotus,  and  the  only  Insectivore  a  species  of  uCrocidurar. 
BudorcaSy  usually  attributed  to  Thibet,  is  excluded,  and  several  other 
genera,  as  Xectogale,  Uropsilw,  and  JEluropus,  currently  given  as  pecu- 
liar to  the  Thibet  plateau,  are  uot  mentioned.  While  the  Thibetan  plains 
belong  certainly  to  the  colder  division,  so  many  types  mainly  restricted 
to  this  region  occur  that  the  question  arises  whether  it  may  not  be 
proper  to  recognize  the  region  as  a  Thibetian  Province  of  the  Temperate 
JSubregiou. 

North  American  Region. — The  North  American  Region  has  been  divided 
by  Professor  Baird  into  three  "provinces",  termed  respectively  "  East- 
ern w,  "Middle",  and  "Western".  Though  not  co-ordinate  in  point  of 
differentiation  with  the  divisions  of  the  Europseo- Asiatic  Region  above 
recognized  as  provinces,  they  nevertheless  possess  distinctive  features 
aud  form  natural  regions.  They  are  of  course  far  smaller  in  area,  aud 
possess  a  much  smaller  number  of  genera,  but  have  about  the  same  pro- 
portion ot  peculiar  generic  and  subgeneric  types. 

lu  the  subjoined  tables  au  attempt  is  made  to  give  lists  of  the  genera 
of  the  two  primary  divisions  of  the  North  Temperate  Realm,  with 
approximate  indications  of  their  distribution  in  the  various  subdivisions 
of  the  two  rcgions.t 

*  Proc.  Zcnil.  fcjuc.  Lond.,  187*5,  pp.  *>;W,  G'.fc>. 

t  111  these  lists,  as  elsewhere  iu  the  tabulated  lists  given  in  this  paper,  it  is  not 
assumed  that  the  groups  adopted  as  "genera"  are  always  of  co- ordinate  value.  The 
equation  attempted  is  doubtless  open  in  many  cases  to  criticism.  While  the  attempt 
is  made  to  assume  an  intermediate  position  between  undue  conservatism  and  excessive 
multiplication  in  respect  to  groups  assumed  by  different  writers  as  "  generic*',  the  lists 
can  of  course  be  considered  ouly  as  provisional.  Again,  it  is  occasionally  difficult  to 
decide  whether  certain  genera  should  be  assigned,  even  in  a  general  way,  to  one  of  the 
faunal  divisions  nvther  than  to  another.  However  defective  the  result,  the  intent  b» 
of  course  been  to  give  a  fair  presentation  of  the  facts  of  distribution. 
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Genera  of  the  North  American  Region. 
. — The  namea  of  circumpolar  genera  Are  in  italics ;  those  of  genera  peculiar  to  the  region,  In 

SMALL  CAPITALS.] 
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Genera  of  tht  Xortk  America*  Region — Continued. 
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Europan-Asiatic  Region. — The  Europwo-Asiatic  Region  embraces  a  far 
eater  (about  four  times  greater)  area  than  the  North  American,  and  is 
yaically  much  more  highly  diversified.  It  is  similarly  divisible  into 
Jold  Temperate  Subregion  and  a  Warm  Temperate  Subregion,  and  is 
■ther  differentiated  into  a  Dumber  of  veil-marked  provinces,  two  of 
iicb  belong  to  the  Cold  Temperate  Subregion,  and  three  or  more  to 
>  Warm  Temperate  Subregion.* 

Genera  of  the  Europcro-A sialic  Region. 


a  i  ttaosn  of  genera  peculiar  to  Ike  region  Id  si 


Is 


'I  am  far  from  sure  that  what  fa  hi-re  reel 
raid  not  be  aobdiviilrd,  ar.d  I  be  llusterii  01 
ovince".  If  the  KaHkint,  Mii1illi>,  and  We: 
an  are  to  be  accorded  the  tank  of  "  Provi  net's 
oanda,  a  "Japanese  Province";  but  I  art 


;nincd  as  the  "  Mediterranean  Province" 
Persian  division  recognized  as  a  "Persian 
tern  divisions  of  the  North  American  Re- 
',  it  may  be  necessary  to  admit,  on  similar 
at  present  prepared  to  adopt  these 


"Provinces".  To  make  the  Provinces  of  th«  North  American  and 
iropieo-ABiatic  Regions  more  nearly  co-ordinate,  I  should  prefer  to  unite  the  Middle 
A  Western  Provinces  of  the  North  American  Region  an  forming  a  single  Province. 
i  Eut,  it  seems  doubtful  whether  the  North  American  Region  is  differentiated  into 
inary  divisions  that  should  be  regarded  as  having  co-ordinate  rank  with  the  Medi- 
Ranean  and  Manchurian  divisions  of  the  Enropieo- Asiatic  Region. 
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Genera  of  Ike  Kurojmo-A'in'ic  Region— Continned. 
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Genera  occurring  in  the  Eastern  Temperate  (Asiatic)  Province.. 46 

Genera  of  the  Mediterranean  Province GO 

Genera  of  the  Manchurian  Province 65 

Genera  common  to  the  Eastern  and  Western  Temperate  Province 33 

Genera  common  to  the  Mediterranean  and  Manchurian  Province 50 

Maritime  genera  of  the  Asiatic  coast 8 

Maritime  genera  of  the  European  coast 6 

Maritime  genera  common  to  both  Eurox>ean  and  Asiatic  coasts 3 

In  comparing  the  North  American  Region  with  the  Europceo- Asiatic 
Region,  the  following  resemblances  and  differences  become  apparent :— 1. 
The  number  of  genera  in  the  Europaeo- Asiatic  Regiou  is  rather  more 
than  onafourth  greater  than  in  the  North  American  Region,  with  conse- 
quently a  smaller  proportion  of  circumpolar  genera.  2.  But  this  differ- 
ence results  almost  wholly  from  the  greater  preponderance  of  peculiar 
types  in  the  Southern  Subregion,  due  evidently  to  the  immensely  greater 
extent  and  greater  physical  diversity  of  this  portion  of  the  Europ&o* 
Asiatic  Region  as  compared  with  the  corresponding  portion  of  the  North 
American  Region.  3.  While  the  colder  portions  of  the  two  regions  have 
each  about  the  same  number  of  genera,  which  are  in  great  part  (nearly 
two-thirds)  common  to  the  two  regions,  the  Warm  Temperate  (really 
Subtropical)  Subregion  of  the  Europaeo-  Asiatic  Region  has  a  far  greater 
number  of  genera  that  do  not  extend  to  the  northward  of  it  than 
has  the  Warm  Temperate  Subregion  of  the  North  American  Region, 
while  a  small  proportion  only  (chiefly  arctopolitan  and  subtropicopoli- 
tan)  are  common  to  the  two  subregions.  Hence,  4.  The  two  regions 
(Enropico-Asiatic  and  North  Americau)  are  mainly  differentiated  (as 
already  noticed)  through  the  presence  of  genera  limited  to  their  south- 


ern subregions. 


III. — AMERICAN   TROPICAL   REALM. 


The  American  Tropical  Realm  is  approximately  bounded  by  the 
northern  and  southern  mean  annuals  of  70°  F.  Its  northern  bound- 
ary lias  been  already  indicated  in  defining  the  southern  limit  of  the 
North  Temperate  Realm,  it  being  concurrent  with  the  southern 
boundary  of  the  North  American  Temperate  Regiou.  The  southern 
boundary  of  the  American  Tropical  Realm  leaves  the  Atlantic  coast 
near  the  thirtieth  degree  of  south  latitude,  or  near  the  southern  extrem- 
ity of  Brazil,  but  in  passing  from  the  coast  sweeps  rapidly  northward 
till  it  nearly  or  quite  reaches  the  Tropic  of  Capricorn  in  Northeastern 
Buenos  Ayres;  it  then  bends  to  the  southward  and  contiuues  westward 
to  the  eastern  base  of  the  Andes.  The  Andean  chain  forms  its  western 
limit  thence  northward  to  Ecuador,  where  it  crosses  the  Andean  high- 
lands and  is  again  deflected  sonthward,  thus  including  a  narrow  belt 
of  the  coast  region  west  of  the  Andes  iu  Northwestern  Peru. 

As  thus  defined,  the  southern  border  of  the  American  Tropical  Realm 
is  nearly  coincident  with   the  southern  boundary  of  the  "Brazilian 


ALLEN   ON   GEOGRAPHICAL   DISTRIBUTION   OF   MAMMALS.    345 

:egion  "  as  mapped  by  Mr.  Wallace,*  Brazil,  nearly  all  of  Paraguay, 
ud  Bolivia  east  of  the  Andes  being  included  within  this  realm. 

Its  characteristic  genera  include  all  of  the  American  Quadrumanes 
iamilies  Cehidce  and  Mididce,=Hapalidce  of  most  authors),  all  the  Ameri- 
m  Edentates,  and  ninq- tenths  of  the  American  Marsupials.  It  is  also 
le  home  of  nearly  all  the  American  Felidce,  except  the  Lynxes.  It  also 
is  many  peculiar  genera  of  Olires  and  Chiroptera,  while  it  almost  alto- 
>ther  lacks  the  characteristic  forms  of  mammalian  life  found  in  the 
>rthern  temperate  regions.  Among  the  characteristic  North  American 
pes  unrepresented  in  the  American  Tropical  Realm  are,  among  Car- 
vores,  not  only  the  Lynxes,  but  the  true  Wolves  and  Foxes,  the  Mar- 
n8,  Wolverenes,  Badgers,  and  Bears;  among  Ungulates,  the  Prong- 
wn,  the  Bison,  Mountain  Sheep,  and  Mountain  Goat,  and  several 
aportant  genera  of  the  Cervidce;  among  Rodents,  the  Spermophiles, 
Earmote,  Muskrat,  Beaver,  Pouched  Bats,  "Gophers"  (Geomys  and 
Tumomys),  the  numerous  species  olArvicola,  etc., — in  short  almost  all  of 
he  prominent  and  characteristic  genera  of  the  order  except  the  almost 
cosmopolitan  genera  Lepus  and  Sciurus;  among  Insectivores,  all  the 
Holes  and  Shrews,  except  a  few  forms  of  the  latter,  which  extend  over 
host  of  the  Central  American  Region. 

The  American  Tropical  Realm  is  divisible  into  three  regions, — the 
intillean,  the  Central  American,  and  the  Brazilian.  The  Antillean  Re- 
pon  includes  only  the  West  Indies  and  the  southern  extremity  of  Flor- 
da.  The  Central  American  Region  embraces  Mexico  (exclusive  of  the 
ievated  tablelands),  the  whole  of  Central  America,  and  the  extreme 
ortbern  parts  of  South  America  (Venezuela  north  of  the  Orinoco  Basin, 
Torthern  and  Western  New  Granada,  and  most  or  all  of  that  portion  of 
icuador  west  of  the  Andes).  The  Brazilian  Region  comprises  all  the 
itertropical  parts  of  South  America  not  embraced  in  the  Central  Amer- 
an  Region,  including  the  whole  area  east  of  the  Andes  southward  to 
ie  boundary  already  given. 

Central  American  Region. — Of  the  genera  occurring  in  the  Central 
American  Region  (see  subjoined  table),  ouly  about  one-ninth  can  be 
Dnsidered  as  peculiar  to  the  region ;  about  one-sixth  are  either  sub- 
osmopolitan  or  tropicopolitau ;  about  three-fifths  range  also  over  the 
Brazilian  Region,  and  a  few  over  nearly  all  of  South  America ;  about  one- 
alf  extend  far  into  iNorth  America,  among  which  are  several  that  are 
180  common  to  the  greater  part  of  the  North  Temperate  Realm,  while 
•bout  one-eleventh  are  also  found  over  most  of  both  North  America 
nd  South  America.  Aside  from  the  few  peculiar  genera,  the  fauna  is 
omposed  largely  of  genera  common  also  to  the  Brazilian  Region,  which 
ind  their  northern  limit  of  distribution  within  the  Central  American 
legion,  plus  a  very  large  proportion  that  extend  southward  from  the 
forth  American  Temperate  Region,  and  which  find  their  southern  limit 
f  distribution  within  the  region  under  consideration.    Its  distinctive 

*  Googr.  Dist.  Anim.,  vol.  ii,  map  facing  page  3. 

Bull.  iv.  No.  2 3 


tf4£  BULLETIN    UNITED    STA  : 

Genera  occurring  in  the  Eastern  Tempera 
Genera  of  the  Mediterranean  Province  ... 

Genera  of  the  Manchuriau  Province 

Genera  common  to  the  Eastern  and  West-. 
Genera  common  to  the  Mediterranean  an«! 

Maritime  genera  of  the  Asiatic  coast 

Maritime  genera  of  the  European  coast  . 
Maritime  genera  common  to  both  Europi 

In  comparing  the  North  Amerie 
Begion,  the  following  resemblances 
The  number  of  genera  in  the  Em 
than  on3-fourth  greater  than  in  the 
fluently  a  smaller  proportion  of  cii 
euce  results  almost  wholly  from  tli 
types  in  the  Southern  Subregion,  d 
extent  and  greater  physical  dives 
Asiatic  .Region  as  compared  with  tl 
American  Region.  3.  While  the  c 
each  about  the  same  number  of  g- 
tico-thinl.s)  common  to  the  two  r 
Subtropical)  Subrcgion  of  the  Eur- 
number  of  genera  that  do  not  < 
has  the  Warm  Temperate  Subre: 
while  a  small  proportion  only  (chi 
tan)  are  common  to  the  two  sub 
(Europieo- Asiatic  and  North  Am 
already  noticed)  through  the  pres* 
cm  subrcuions. 

III. — AMERICAN 


The  American   Tropical    Realm 
northern  and  southern  mean  aim 
arv  has  been   ahead v  indicated  i 
North    Temperate    Realm,    it    be 
boundary  of  the  North   America! 
boundary  of  the  American  Tropi 
near  the  thirtieth  degree  of  south 
ity  of  Brazil,  but  in  passing  from 
till  it  nearly  or  quite  reaches  the 
Buenos  Ayres;  it  then  bends  to  tl 
to  the  eastern  base  of  the  Andes, 
limit  thence  northward  to  Kruadi 
lands  and  is  again  deflected   soutl 
of  the  coast  legion  west  of  the  An 
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feature  is  hence  an  approximately  equal  blending  of  temperate  and 
tropical  forms,  whose  respective  habitats  here  overlap.  Many  of  to 
northern  forms  do  not  quite  reach  the  southern  limit  of  the  region,  jut 
as  many  of  the  southern  forms  do  not  quite  reach  its  northern  limit  It 
is  distinguished  from  the  North  American  Temperate  Region  byte 
preponderance  of  tropical  life,  and  from  the  Brazilian  Begion  by  An 
copious  intermingling  therewith  of  northern  forms,  an  element  wholly 
lacking  in  the  Brazilian  Begion. 

Genera  of  the  Central  American  Begion, 


Mainly  or  wholly 
reHtiicted  to  the 
region. 


Bassartscyou. 

Bauaria. 

Elaamognathus. 

Macrottis. 

Myxoroys. 

Heteromya. 


Ranging  also  over  much  of  the  Brazilian  Region. 


Aliiatta. 

Cebua. 

Sap  nj  on. 

Nyctlpithecna. 

Callithrlx. 

Sainiiri*. 

Galictis. 

Grisunia. 

Concpatus. 


Cereoleptee. 
Homul 
Coanaua. 
Notophoms. 
Diootylea. 
*Manataa> 
Noctilio. 
Monnopa. 
Vampyros. 


Phyllotto 

Arctibeoa. 

Stenoderma. 

Cento  ria 

Deamodna, 

ReithrofoiL 

Ceroolabea. 

Daayproeta. 

Ccelogenya 


Arctopitkeeaa 
Tatoeia. 
Tamandaa,' 
Cyelothnru. 
tDidelphya 
Cbironeetea. 


Kun^ng  also  over  much  of  the  North 
Americain  Temperate  Kegion. 


Tmplcopolitan. 


TTrooyon. 

*  Spermophilua. 

J  Procyon. 

Keotoma. 

Curiae  lit*. 

Sigmodon. 

*  LnmuruH. 

OrhetodoD. 

Nycticejus. 

HeRperoDiya. 

Blarina. 

£Arvicola. 

^SciuroptoriiH. 

Porognathus. 

NyctiDomaa. 
MoIomub. 


Subooemopolitan. 


Fells. 

Pntorioa. 

Lutra. 

Vesperngo. 

Vespertilio. 

Sorer. 

Selarna. 


Lepaa. 


*  Aluo  West  African.  t  Alm>  nearly  all  of  both  North  and  Sonth  America 

♦  Alm>  warmer  part*  of  North  America.       §  Arctopolitan. 


Summary. 

Whole  number  of  gtmera O' 

Peculiar  or  mainly  limited  to  the  regiou 6 

Occurring  also  over  moat  of  the  Brazilian  Region 40 

Occurring  also  over  much  of  the  North  American  Region 84 

Occurring  also  over  moit  of  both  North  and  South  America,  but  not  in  the  Old        | 

World 5  5 

SubcoBinopolitan  ...1 0 

Tropicopolitan & 

Ant  Mean  Region.— The  Antillean  Region  (lifters  from  both  the  Cen- 
tral American  and  Brazilian  most  strongly  in  negative  characters— 
through  what  it  lacks  rather  than  in  what  it  has— although  it  pos- 
sesses a  number  of  peculiar  genera.  The  Chirqpterd  form  two-thirdaof  ■ 
the  genera  and  not  less  than  five-sixths  of  the  species.  Of  the  eight 
peculiar  genera,  five  are  Bats,  the  others  being  Solenodon  (the  only  In-  , 
sectivore),  Capromys,  and  the  closely  allied  Plagiodonta,  which  together  \ 
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constitute  a  family  peculiar  to  the  region.  Two  orders — Primates  and 
JBruta — highly  characteristic  of  the  Central  American  and  Brazilian 
Migioii8,  are  wholly  absent.  There  are  also  no  Ungulates,  very  few  Car- 
nivore*, and  very  few  Rodents;  the  latter,  however,  are  of  mostly 
peculiar  species,  as  are  many  of  the  Bats.  The  single  Insectivore  is  of 
u  remarkable  type,  which  finds  its  nearest  ally  in  the  remote  island 
of  Madagascar,  the  ordinary  Insectivores  of  the  neighboring  Central 
American  and  North  American  Regions  being  wholly  unrepresented. 

Genera  of  the  Antillean  Region, 


I  Peculiar  to  the  region. 

Tropical  American. 

Wide-ranging. 

i 

1        Nycticollus. 

Naaaa. 

Mormopa. 

Lutra. 

|       Lonchorhina. 

Cerooleptes. 

Ifacrotns. 

Prooyon. 

Phyllodia. 

Manatns. 

Vampyras. 

Laslurus. 

I      •  Brmchyphylla. 

Natalus. 

Arctibeas. 

Veaperago. 

1       Phyllonicteri*. 

Thyroptera. 

Stenoderma. 

Vespertillo. 

1       SolenodoD. 

Noctilio. 

Heteromys. 

*  Hesperomya 

.       Capromys. 

MoloMna. 

Dasyproota. 

i       Plagiodouta. 

NyctinomuM.            i 

Didelphya. 

i 
i 

i 

Cbiloinyeteria.          ! 

I 

1    Brazilian  Region. — Of  about  ninety  commonly  recognized  genera,  a 
[  little  less  than  one-third  may  be  considered  as  either  wholly  or  mainly 
j restricted  to  the  region;  a  little  less  than  another  third  range  to  the 
>  northward  over  much  of  the  Central  American  Region,  and  may  be 
'  considered  as  characteristic  of  the  American  Tropical  Realm  at  large 
rather  than  of  the  Brazilian  Region.    About  one-tenth  of  the  remain- 
ing genera  occur  also  over  a  large  part  of  the  Central  American  Region, 
while  the  remainder  are  divided  about  equally  between  tropicopolitan 
*and  cosmopolitan  genera,  and  those  that  range  southward  over  the 
Booth  American  Temperate  Realm.    One  genus  is  also  East  Indian  and 
another  African,  while  quite  a  number  rauge  throughout  the  temperate 
and  tropical  parts  of  both  Americas,  and  a  few  others  over  Temperate 
South  America. 

It  is  eminently  characterized  by  its  dozen  genera  of  Monkeys,  which, 
excepting  a  few  that  range  into  the  Central  American  Region,  are 
restricted  wholly  to  this  region ;  also  by  twelve  to  fifteen  genera  of  Bats, 
which  are  scarcely  found  beyond  its  borders ;  nearly  as  many  genera  of 
Jtodents,  and  quite  a  number  of  peculiar  genera  of  other  groups.  Neg- 
atively it  is  characterized  by  the  absence  of  Insectivores,  the  great  bulk 
of  the  northern  types  of  Carnivores,  Ungulates,  and  Rodents.  Its  sole 
affinity  with  the  life  of  the  North  Temperate  Realm  consists  in  the  pres- 
ence of  a  few  such  wide- ranging  (cosmopolitan)  genera  as  Felis,  Sciurus, 
Zepus,  Vespertilio,  etc.,  and  two  other  genera  [Procyon  and  Didelphy*) 
tbat  range  far  into  North  America. 

It  is  susceptible  of  division  into  several  provinces,  upon  the  detailed 

—  i  ._ — — ^^_^_ _^__ ____^______^_^^^ 

•Dr.  Cones  gives  Hesperomya  (Oryzomys)  palustris  as  Jamaican.— Mon.  N.  Am.  Rod., 
116,  foot-note. 
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consideration  of  which  it  is  not  proposed  at  present  to  enter.  These 
are  the  Upper  Amaeonian  Province,  embracing  the  region  drained  by 
the  Upper  Amazon  and  its  principal  tributaries  (Western  Brazil  and 
those  portions  of  Pern  and  Bolivia  east  of  the  Andes) ;  the  Lower  Ann- 
zonian  Province,  embracing  the  Lower  Amazonian  and  Orinoco  Basins; 
and  the  Southeast  Brazilian  Province,  embracing  Southeastern  Brazil 
and  Paraguay.  They  are  characterized  by  the  occurrence  of  numerous 
peculiar  species  rather  than  by  peculiar  genera.  The  genus  Lagothrii 
appears  to  be  confined,  however,  to  the  Upper  Amazonian  Province, 
Chrysothrix  to  the  Lower  Amazonian,  and  Brachyteles  to  the  Southeast 
Brazilian,  where  occur  also  Icticyon,  Thous,  Lycolepex,  etc.,  not  found  in 
the  other  regions,  but  ranging  thence  southward  to  Patagonia. 

Grntra  of  the  Brazilian  Region, 


Mainly  confined  to  the  Brazilian  Region. 

Lagothrix.                           Ftcronara. 

■ 

Oxymicteras.                      Bradypus. 

Eriode*.                            "Tapirus. 

Dactylomys.                      Friooodontes. 

Pithecia.                            Macrophyllatn. 

Ccrcomya.                          Xenurns. 

Bracbyurus.                       Vawpyrus. 

Ifesomya.                           Tolypentes. 

NyctipithecuR.                   Succopteryx. 

Echimys.                           Myrmecophaga. 

CheropotcH.                        Diphylla. 

Loncheres.                         Hyraoodon. 

Midas.                                liabrothrix. 

i         Chetomys.                          Chironectes. 

Icticyon.                            llolochilos. 

1 

Hydrochceros.            \ 

Tropical  America  generally. 

Aluatta. 

;Procyon. 

Arctibens. 

i 

Dasyprocta, 

Cebiia.                                tManatas. 

Stenodenua. 

Coologenys. 

Sapnjon.                      1        Coaasas. 

Natalas. 

Arctopithecn*. 

Callithrix.                   !         ltiuotyle*. 

Furripterns. 

Choelopus, 

Siiiinirin.                      j         Xotophorus. 

Thryoptera. 

Tatnsia. 

llapale.                       1         DcsinoduK 

Noptilio. 

Tamandna. 

Galictia.                      |         Schizostoma. 

§Nycticejas. 

Cyclothuru* 

Grisonia.                     i         Centurio. 

§Laainraa. 

§Didelphya. 

Cone]  atu.<«.                 \         Stumiru. 

;  Chiloraycteria. 

Orcolopten.                        Pbylloatoma. 

jCalomys. 

Nasua.                        1         Gloasophaga. 

■ 

Cercolabes. 

Extending  also  over  Tomperato  South  America. 

i 

i 

1              Subcosmopolitan  and  tropioopolitan. 

i 

Cbryaocyou. 

Cavia,                        { 

Felia. 

Veaperngo. 

Lycalopex. 

Kerodon. 

Lutra. 

Vespertilio. 

Paeudalopex. 

Myopotamus. 

Nyctinomus. 

Soionis. 

Blaatocerus. 

Danypaa.                    i 

Molosans. 

Lepna. 

Ctenomy*. 

1 

i 

i 

l 

Pyaopes. 

1 

i 

*  -Also  Eant  Indian. 

t  Also  Temperate  South  America. 

t  Also  WeBt  African. 

§  Also  North  American. 

« 


ALLEN   ON   GEOGRAPHICAL   DISTRIBUTION   OF  MAMMALS.    349 

Summary. 

Itole  Dumber  of  genera 90 

ainly  restricted  to  the  region 31 

t  general  distribution  throughout  the  American  Tropical  Realm 41 

scarring  aleo  over  much  of  the  South  American  Temperate  Realm 9 

scarring  also  in  the  warmer  parts  of  the  North  Temperate  Region 6 

ropicopolitan » 3 

Mmopolitan 6 

IV. — SOUTH  AMERICAN  TEMPERATE  REALM. 

What  is  here  termed  the  South  American  Temperate  Realm  embraces 
11  that  portion  of  the  South  American  continent  and  adjacent  islands 
ot  included  in  the  American  Tropical  Realm  as  already  defined.  It 
oincides  very  nearly  with  Mr.  Wallace's  "South  Temperate  America 
r  Chilian  Subregion  ".*  Its  northern  limit  on  the  Atlantic  coast  is 
tear  the  thirtieth  parallel.  On  leaving  the  Atlantic  coast,  the  north- 
ern boundary  passes  obliquely  northwestward,  rising  in  the  region  of  the 
3haco  Desert,  to,  or  possibly  a  little  beyond,  the  Tropic  of  Capricorn, 
igain  descending  to  about  the  twenty-fifth  parallel,  it  tarns  abruptly 
northward  and  eastward,  along  the  eastern  border  of  the  Andean 
shain,  nearly  to  the  fifth  degree  of  south  latitude,  near  which  point  it 
rtrikes  the  Pacific  coast.  It  thus  embraces  a  large  part  of  the  great 
indean  plateau,  with  the  neighboring  coast  region  to  the  westward, 
learly  all  the  La  Plata  plains,  and  the  region  thence  southward  to 
fierra  del  Fuego,  which  belongs  also  to  this  region. 

As  contrasted  with  the  Tropical  Realm  to  the  northward,  it  is  charac- 
erized,  in  respect  to  mammals,  by  the  absence  of  all  Qtiadrumana  and 
he  paucity  of  Edentates  and  Marsupials,  there  being  neither  Sloths 
lor  Anteaters,  while  only  two  or  three  species  of  Opossums  barely  ex- 
end  over  its  borders ;  the  absence  of  all  genera  of  Leaf-nosed  Bats,  and 
>f  not  less  than  a  dozen  important  genera  of  Rodents,  the  Coatis,  the 
Sankajou,  the  Tapirs,  and  many  other  genera  characteristic  of  the 
American  tropics.!  As  noted  by  Mr.  Wallace,  it  is  further  character- 
zed  by  the  possession  of  the  entire  family  of  the  Chinchillidae,  the  gen- 
era Auchenia,  Habrocomus,  Spalacopus,  Actodon,  Ctenomys,  Dolichotis, 
Myopotamnsj  Chlamadophorus,  to  which  may  be  added  the  marine  gen- 
&ra  Otaria,  Arctocephalus,  Morunga,  Lobodon,  and  Stenorhynchus,  very 
few  of  which  range  beyond  the  northern  border  of  this  region.  The 
Spectacled  Bear  is  also  confined  to  it,  and  here  are  also  most  largely 
ieveloped  the  Murine  genera  Calomys,  Acodon,  and  Reithrodon. 

Although  one  of  the  smallest  of  the  primary  regions,  it  is  apparently 

Jivisible  into  two  more  or  less  well-marked  provinces,  which  inay  be 

-  —  i  -     * 

"Geog.  Distr.  Animals,  vol.  ii,  p.  36,  and  map  of  the  "Neotropical  Kegion". 

tAmoDg  the  genera  of  the  Brazilian  Kegion  here  unrepresented  are,  aside  from  the 
}uadrumana,  Cercoleptes,  Nasua,  Tapirtt8,  Bradypus,  Chalopus,  Mynnecophaga,  Taman- 
(m,  Cychthurus,  PhyUostoma,  Glossophaga,  Arctibeus,  Dysopes  (and  other  genera  of  Cki* 
optera),  Hydrochecrus,  Cercomys,  Dactylomys,  Loncheres,  Echimys,  Cortogenys,  Dasyprocta, 
Iketomyi,  Cercolabes,  Lepus,  Sciurus,  Habrothrix,  Oxymyctents,  JIolochilu8t  etc.,  =  27 -f-. 
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respectively  termed  the  Andean  and  Pampean.  The  Andean  Prov- 
ince is  principally  characterized  by  the  presence  of  Ursus  (Tremarctus) 
ornatus,  the  genera  Pudu,  Furcifer,  Tolypeutes,  Chlamydophorus,  Cki* 
chilla,  Lagidium,  Spalacopus,  Ilabrocomm,  and  Octodon.  Auchenia  and 
several  genera  of  Rodents  range  from  the  Andean  Province  south- 
ward over  the  plains  of  Patagonia  to  Tierra  del  Fuego.  The  Pat* 
gonian  plains  share  largely  in  the  general  fades  of  the  Andean  fauna. 
A  few  genera  only  are  restricted  to  the  Pampean  Province,  these  being 
mainly  Ctenomys,  Lagostomm,  and  Dolichotis.  The  differences  between 
these  two  provinces  relate  mainly  to  species  rather  than  to  genera.  The 
Pampean  Province  is  much  the  smaller,  embracing  only  the  compart 
tively  level  pampa  district  bordering  the  La  Plata  and  Lower  Parant 
Kivers.  So  little  is  definitely  known  respecting  the  range  of  the  mam- 
mals of  this  general  region  that  it  is  scarcely  practicable  to  attempt  at 
present  a  definition  of  the  boundaries  between  the  Pampean  and  An- 
dean divisions. 

The  relation  of  the  South  Temperate  Americau  to  the  Tropical  Amer- 
ican Realm  is  of  course  far  closer  than  to  any  other,  there  being  n 
usual  a  gradual  transition  between  the  two  along  their  line  of  junction, 
through  the  extension  of  a  few  forms  characteristic  of  the  one  for  t 
short  distance  into  the  other,  just  as  has  been  observed  to  be  the  cane 
between  the  North  Temperate  and  Tropical  American  Realms.  %Ithaa, 
however,  nothing  in  common  with  the  North  Temperate  American 
Realm  beyond  the  presence  of  a  few  cosmopolite  types  that  extend 
across  the  intermediate  Tropical  Realm.  So  far  as  land  mammals  are 
concerned,  it  lias  no  genera  common  to  the  South  Temperate  portions 
of  the  Old  World,  except  a  few  that  are  almost  cosmopolite.  The  case 
is  different,  however,  with  the  marine  species.  Of  the  half  dozen  or 
more  genera  of  Pinnipeds  (the  only  marine  forms  we  are  here  called 
upon  to  eonsidei),  none  are  peculiar  to  the  shores  of  Temperate  South 
America  but  are  common  to  South  Temperate  and  Antarctic  shores 
generally.  None  of  them,  however,  occur  north  of  the  tropics,*  and  it 
is  hence  only  through  these  that  there  is  any  closer  affinity  between 
the  mammalian  life  of  this  region  and  the  South  Temperate  Zone  gen- 
erally than  between  it  and  that  of  north  temperate  latitudes. 

Of  the  thirty  four  land  genera  below  enumerated  as  occurring  in  the 
South  American  Temperate  Realm,  rather  more  than  one-half  (eighteen) 
are  nearly  or  wholly  confined  to  it.  Most  of  the  remainder  exteud  far 
to  the  northward  into  Tropical  America,  and  others  reach  North  Amer- 
ica, while  five  are  almost  cosmopolitan. 

*  Otaria  alone  reaches  the  Galapagos,  which,  although  situated  under  the  equator, 
are  Rt ill  within  the  inlluenco  of  the  cold  Peruvian  current,  and  appear  to  constitute  an 
outlying  element  of  the  South  Americau  Temperate  Realm. 
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Genera  of  the  South  American  Temperate  Realm. 


or  wholly  limited  to  the  region. 

Marine,  and 
mainly  Antarctic 

Wide-ranging. 

iretaa. 
er. 

mi*, 
stoma. 

)D. 

opaa. 
coma, 
odon. 
n. 

Ctenomya. 

Drymomys. 

Dinomys. 

Chinchilla. 

Lagidiam. 

Lagostomas. 

Dollehotis. 

Chlamydophorus. 

Otaria. 

Arctooephalua. 

Lobodon. 

Stenorhynohas. 

Morunga. 

Felif. 

Pseodalopex. 

Lyoolopez. 

Chryeocyon. 

Patorias. 

Latra, 

Uonepatas. 

Yespertilio. 

Vesperaga 

Kerodon. 

Caria,                   ! 
Myopotamua.        ! 
Calomys. 
Habothrix. 
Tatosia.               j 
Didelphya. 

i 

V. — TIIE  INDO-AFRICAN  REALM. 

Indo- African  Realm  consists  mainly  of  Intertropical  Africa  and 
•opical  Asia,  to  which  it  seems  proper  to  add  Extratropical  Sonth 
.    The  small  portion  of  Africa  south  of  the  Southern  Tropic  lies 

*  within  the  warm-temperate  zone.  Its  small  extent  and  broad 
ition  with  Tropical  Africa  render  its  separation  as  a  distinct  realm 
t  one  time  rather  hastily  considered  it)  almost  inadmissible,  since 
pecially  open  to  the  influence  of  the  great  intertropical  African 
as  is  shown  by  the  extension  of  many  tropical  forms  down  to 
a  few  degrees  of  its  southern  extremity.    The  area  really  pos- 

*  a  temperate  climate  is  restricted  to  its  extreme  southern  border, 
alone  appear  the  few  generic  and  family  types  that  do  not  have 
general  range  over  the  tropical  portions  of  the  continent.  This 
9  many  times  smaller  than  the  temperate  portion  of  South 
3a,  but,  though  so  small,  has  quite  a  number  of  peculiar  genera, 
impart  to  it  quite  distinctive  features.  It  yet  seems  better  to 
it  as  an  appendage  of  the  great  Indo- African, Realm  rather  than 

rtinct  primary  region.  Madagascar,  with  the  Mascarene  Islands, 
other  haud,  while  perhaps  possessing  a  closer  affinity  with  Africa 
ith  any  other  continental  region,  has  yet  a  fanna  made  up  so 
of  peculiar  types  that  it  seems  more  in  accordance  with  the  facts 
ribution  to  regard  it  as  a  separate  primary  region. 

Indo- African  Realm,  as  thus  restricted,  forms  a  highly  natural 
n.  Although  its  two  principal  areas  are  quite  widely  separated, 
in  fact  geographically  almost  wholly  disassociated,  they  possess 
lerful  degree  of  similarity.  Of  the  fifty  commonly  recognized 
s  of  mammalia  occurring  within  its  limits,  three-fifths  are  dis- 
d  throughout  almost  its  whole  extent.  Of  the  remainder,  one- 
•e  confined  to  Africa,  and  one  is  African  and  American,  leaving 
ne  in  India  that  are  unrepresented  in  Africa;  three  only  of  these 
ire,  however,  peculiar  to  the  Indian  Region  ;  all  extend  beyond 
e  northward,  five  of  them  even  occurring  over  the  greater  part  of 
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the  northern  hemisphere.  Thus  the  African  Region  is  the  more  special* 
ized  division,  only  a  small  portion  of  the  tropical  element  in  the  Indian 
Region,  through  which  it  is  differentiated  from  the  great  Europaw- 
Asiatic  Temperate  Begion,  being  unrepresented  in  the  African,  while  the 
African  has  three  times  as  many  peculiar  families  as  the  Indian.*  Ai 
shown  by  the  subjoined  table,  thirty  of  the  fifty  Indo- African  familial 
have  a  wide  extralimital  distribution,  not  less  than  one-fourth  being 
emphatically  cosmopolitan. 

Families  of  Mammah  represented  in  the  Indo- African  Realm,  arranged  to  show  (appr» 

mately)  their  distribution. 


Occurring  iu  the 
Indian  Itegion, 
bat  not  in  the 
African. 


*  TARSIlDiE. 

t  J2luridaj. 

♦  Uroidee. 

I  Cervidjc. 
t  Camelitla?. 
$  Taptridre. 

*  Galeopithecidaj. 
;  Talpidw. 

7  Tf  pay  ida:. 


Peculiar    to    the 
African  Region.1 


Protelidfo. 

HippopotamidcD. 

Phaoochceridas 

Giraffld®. 

llyracid®. 

6hrysochlorida3. 

Macroscelid®. 

Potamogalidflo. 

Lophyioniyidio. 

Orycteropodida». 


Common  to  both  regions. 


Common  to  baft 
Ragiomi.andihi 
of  wide  exta> 
limital  range. 


i 


Simiidie. 

Semnopithecide. 

Cynopilhecide. 

Lemarldie. 

Viverridas. 

Hyenldie. 

Tragullda. 

Equlde. 

Snida. 

llhinoccrotida?. 

Elephontida1. 

Ilalicorida'. 


II  Xycterlda. 
Erinaoeidie. 
Myoxidie. 
Spalacida. 
DipodldiB. 
Manidids. 


Felida. 
Canldje. 
Mnstolida. 
Boridje. 
Pteropodidav 
Rhinolophida. 
VeapertiliooWs. 
Soxicida). 
Octodontida. 
Scinrid*. 
nyntricidav 
Leporidss. 
I 


•  The  Trlchechidtr  (  -  SUtnatidce)  occur  io  Africa  but  not  in  India,  bat  are  found  also  in  the 
1  parts  of  America. 


*  Wholly  restricted  to  the  Indian  Reprion. 
t  Mainly  restricted  to  the  Indian  Region. 


;  Of  wide  extralimital  range. 

£  Found  also  in  Intertropical  America. 


||  Chiefly  African. 


Summary. 

Whole  number SI 

Of  general  distribution  throughout  the  realm 31 

Peculiar  to  the  African  Region II 

Peculiar  to  the  Indian  Region J 

Occurring  in  the  Indian  Rcgiou,  but  not  in  the  African 6 

Of  wide  extralimital  range II 

African  Region. — The  African  Kegion,  as  here  recognized,  is  nearly 
equivalent  to  Mr.  Wallace's  "Ethiopian  Kegion",  with  the  exclusion 

*  Mr.  Wallace  has  arrived  at  rather  different  conclusions  respecting  the  specialisa- 
tion of  the  African  Region,  since  he  considers  its  specialization  due  wholly  to  tbt: 
peculiar  forms  developed  in  Madagascar.  Deducting  these — for  he  considers  Madagascar 
and  its  neighboring  islands  as  forming  a  "subregion"inerely  of  the  "  Palaeotropical"— 
he  believes  would  leave,  in  respect  to  specialization,  the  African  and  Indian  RegioM 
" nearly  equal".  In  this  comparison,  however,  I  wholly  exclude  the  Madagascar « 
"  Lemurian  "  fauna,  and  still  Hud  Africa  a  considerably  more  specialized  region. 
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•f  his  "  Leniuriau  Subregion ".     Its  northern  boundary  will  be  pro- 
isioually  considered  as  the  northern  mean  annual  of  70°  F. 

Asthus  limited,  the  greater  partof  the  Arabian  Peninsula  and  the  sou  tu- 
rn portion  of  the  Great  Sahara  belong  to  it.  But  just  how  much  of  the 
itter  belongs  here,  and  how  much  to  the  Mediterranean  Region,  caunot 
(present  be  readily  determined.  As  already  noticed,  it  consists  largely 
f  transitional  ground,  and  is  as  yet  quite  imperfectly  known.  It  is  to 
3me  extent,  doubtless,  also  a  barrier  region;  but  that  it  is  by  no  means 
d  impassable  obstacle  is  sufficiently  shown  by  the  large  number  of 
eneric  types  of  mammals  that  extend  from  the  Indian  ltegion  as  far  south- 
ard even  as  the  Cape  of  Good  Hope.  Even  if  it  were  an  insurmount- 
ble  barrier,  the  comparatively  humid  aud  fertile  eastern  coast  border 
xrald  afford  a  sufficient  highway  of  intercommunication  between  Trop- 
sal  Asia  and  Tropical  Africa,  and  the  community  of  life  of  the  two 
Bgions  shows  that  for  long  ages  there  has  been  this  open  way  of  inter- 
taange. 

The  African  Region,  considering  its  great  extent  and  its  tropical 
dimate,  is  to  a  great  degree  zoologically  a  unit,  yet  it  is  by  no  means 
homogeneous.  At  least,  three  subdivisions  may  be  recognized,  each  of 
jtbieh  is  characterized  by  many  peculiar  genera.  These  subregions 
ibve  already  been  characterized  by  Mr.  Wallace  under  the  names  of 
[Eastern,  Western,  and  Southern.  The  Western  (West  African  Province) 
Iconsists  of  the  humid,  heavily  wooded  region  of  the  west  coast,  extend- 
fag  to  a  considerable,  but  at  present  not  definitely  determinable,  dis- 
tance into  the  interior,  but  probably  with  boundaries  nearly  as  drawn 
by  Mr.  Wallace.*  The  Eastern  (Ease  African  Province)  includes  the 
remainder  of  Intertropical  Africa,  while  to  the  Southern  (South  African 
Province)  belongs  the  southern  extratropical  portion  of  the  continent. 

Of  these  divisions,  the  Eastern  contains  the  greatest  number  of  genera, 
is  it  likewise  contains  by  far  the  greatest  area;  but  it  is  the  least  spe- 
cialized, only  tirofifteentto  of  its  genera  being  peculiar  to  it,  while  of  the 
genera  of  each  of  the  other  regions  about  one-fourth  are  peculiar.  Nearly 
Mie-half  (about  forty-four  per  cent.)  of  the  genera  of  the  Eastern  Prov- 
ince have  a  more  or  less  general  distribution  over  the  whole  African 
Region ?  while  only  a  little  more  than  a  third  (thirty-three  to  thirty-eight 
per  cent.)  of  the  genera  of  the  other  province  have  a  similarly  wide  rauge. 

A  much  larger  proportion  of  Indian  genera  are  represented  in  the 
Eastern  and  Southern  Provinces  than  in  the  Western.  This  difference 
is  due  to  obvious  conditions,  the  fertile  belt  of  the  Nile  district  and  ad- 
joining coast  forming  an  easy  way  of  intercommunication  between  the 

•The  conclusions  and  details  here  presented  were  worked  out  independently  and  de 
weo  by  the  present  writer.  That  they  agree  so  closely  with  the  views  aud  results 
stained  by  Mr.  Wallace,  so  far  as  Africa  south  of  the  Great  Desert  is  concerned,  is  to 
Be  a  source  of  gratification.  In  order  to  avoid  unconscious  bias  I  purposely  avoided 
I  detailed  study  of  Mr.  Wallace's  writings  on  this  subject  till  my  own  results  were 
rritten  ont,  and  on  then  comparing  my  own  conclusions  with  those  reached  by  Mr. 
Wallace,  became  for  the  first  time  aware  of  their  close  agreemeut. 


I 
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two  former  not  equally  open  to  the  Western  Province.  The  Eastern  sol 
Southern  Provinces  further  resemble  each  other  in  consisting  largely  of 
grassy  plains,  and  in  being,  par  excellence,  the  land  of  Antelopes.  Oi 
the  other  hand,  the  Western  Province,  in  consequence  of  its  moist  dimiti 
and  dense  forests,  is  the  metropolis  of  the  African  Quadramanes,  tt 
which  region  no  less  than  six  genera  are  restricted,  and  where  all  baton 
are  represented,  while  only  four  occur  in  the  Eastern,  and  merely  a  fat 
outl>  ing  species  reach  the  Southern.  Hence  the  Eastern  and  Southea 
Provinces  are  far  more  closely  allied  than  is  either  with  the  Western. 

Eastern  Province. — The    East  African  Province    or    "Subregwn* 
includes,  as  claimed  by  Mr.  Wallace,  not  only  East  Africa  proper,  fart 
also  a  considerable  portion  of  the  Great  Sahara  and  the  whole  of  tks 
northern  portion  of  Tropical  South  Africa,  thus  bounding  the  Weston 
Province  on  three  sides.    In  other  words,  it  not  only  includes  East  Afws 
and  Southern  Arabia,  but  all  of  Tropical  Africa,  except  the  westea 
portion,  situated  (speaking  generally)  between  latitude  15°  north  and 
latitude  about  22°  south.    As  is  well  known,  it  consists  mainly  of  I 
moderately  elevated  plateau,  rising,  in  Abyssinia,  iuto  lofty  mountains 
It  is  generally  an  open  region,  u  covered  with  a  vegetation  of  high  gnuM 
or  thorny  shrubs,  with  scattered  trees  and  isolated  patches  of  foratf 
in  favorable  -situations.     The  only  parts  where  extensive  continuous 
forests  occur  are  on  the  eastern  and  western  slopes  of  the  great  Abys- 
sinian plateau,  and  on  the  Mozambique  coast  from  Zanzibar  to  Sofala."1 
It  is  worthy  of  note  that  the  species  peculiar  to  the  province  oecui 
almost  exclusively  in  Mozambique,  or  in  Abyssinia  and  adjoining  por 
tions  of  Northeast  Africa,  a  few  extending  into  the  Arabian  Peninsula 

Of  the  ninety  genera  occurring  in  this  province,  teu,  which  are  almost 
cosmopolite,  may  be  considered  as  having  too  wide  a  range  to  posses* 
any  special  siguificance.  Of  the  remaining  eighty,  about  one-fourth  arc 
found  also  in  the  Indian  Region,  leaving  three-fourths  (thirty-nine)  ai 
peculiarly  African.  Of  these,  twelve  only  are  restricted  to  the  Eastern 
Province,  sixteen  being  common  to  the  Southern  Province,  aud  ten  tc 
the  Western.  The  subjoined  tabular  list  indicates  approximately  the 
distribution  of  the  genera  of  the  Eastern  Province. 


*  Wallace,  (J«.»o«jr.  j')ist.  Anizn..  vol.  i,  p.  W). 
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Genera  of  the  East  African  Province. 


ricted  to  the 
province. 

Exclusively  African,  bnt  occurring  also  in  the  other  provinces. 

pitbecus. 

Colobua. 

Glraffa. 

Phaoocbcerus. 

•11*. 

Gnerza. 

Oreas. 

Rhinaster. 

gale. 

Ceroopithecus. 

Tragelaphus. 

Hyrax. 

agiu. 

Cynoeephalas. 

Oreo  tragus. 

Dendrobyrmx. 

ragus. 

Galago. 

iEpyceroa. 

Epomophoru*. 

drum  an. 

Athylax. 

Kobus. 

Maerosoelides. 

•hocyon. 

'    Icbneumea. 

Nanotragus. 

CTieetomys. 

itomas. 

Bdeogale. 

Cephalophus. 

Steatoaays. 

ay*. 

Hclogale. 

JEgoeeraa. 

Otoroys. 

9mys. 

Mangos. 

Aloelaphas. 

Georychus. 

)hobiui«. 

Crossarchus. 

Connochetes. 

Xerus. 

a  tor. 

Lycaon. 

Ilippopotamns. 

Aulacodus. 

Zorilla, 

Potamochcerus. 

Orycteropos.               | 

.                                             i 
Occurring  also  in  (he  Indian  Region.                                            Wide-ranging.           1 

ra.                         ! 

Elepbns.                       1      Scotophilus. 

• 

Felis.                             1 

ta.                        ! 

:Sas. 

Miuiupterus. 

Canis.                            j 

stee. 

Asinns. 

Taphozous. 

Vespertilio.                  i 

tie.                     ! 

Hallcore. 

Rhinopoma. 

Vesperngo. 

-ora.                    ! 

Cynonycteris. 

Nyctinomns.                i       Erinaceus. 

t.                            ! 

Cynopteras. 

Crocidura.                    1       Mas. 

a. 

Rhinolophns. 

Acanthomys.               !       Dipus. 

as. 

Phillorhina. 

Rhizomys.                    1       Meriones. 

i 

Mtgaderraa. 

Ilystrix.                       i       ScJnrns. 

la. 

Nycteris 

Manis.                          1       Lepus.                            i 

lestricted  to  Abyssinia  and  Northeast  Africa.                        t  Restricted  to  Mozambique. 

:  See  Rollestoi 

i,  Trans.  Linn.  Soc.  Lond.,  2d  ser.,  Zoiil.,  vol.  i,  pp.  256, 257, 1877.                      1 

i 

Southern  Province. — The  South  African  Province  consists  of  onlv 

nail  portion  of  the  continent  lying  south  of  the  Southern  Tropic, 

;  hence  situated  wholly   withiu   the  southern  warm-temperate 

In  cousequence  of  its  configuration,  its  limited  extension,  and 

^graphical  position  in  relation  to  Intertropical  Africa,  it  could 

\y  be  expected  to  form  more  than  an  appendage  of  the  inter- 

il  zone,  and  such  it  proves  really  to  be.    Its  area  is  equal  to  only 

one-tenth  of  that  of  the  Eastern  Province,  yet  it  has  eight-ninths 

ny  genera,  fully  two-thirds  of  which  are  common  to  the  two.    It 

presents  to  only  a  limited  degree  the  features  of  a  strictly  tem- 

fauna,  and  these  become  prominent  only  over  the  narrow  belt  of 

y  south  of  the  mountain  ranges  forming  the  northern  boundary 

>e  Colony  and  Caffraria;  but  here  even  there  is  a  strong  invasion 

utially  tropical  forms. 

eneral/ocie*  it  differs  little  zoologically  from  the  Eastern  Province, 
ich  it  is  merely  a  somewhat  modified  continuation.  From  its 
>mperate  character  it  is  less  rich  in  Quadrumanes,  but  many 
jroperly  tropical  types  range  nearly  or  quite  to  its  southern  bor- 
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dcr.  It  has,  however,  about  one-fourth  more  peculiar  genera,  divided 
about  equally,  and  mainly  between  Carnivores  and  Rodents,  four  only 
being  Antelopes,  and  one  only  (Chrysochloris)  an  Insectivore.  Of  tht 
twenty-four  genera  common  also  to  the  Indian  Region,  one-third  in 
Ohiropters.  The  remaining  genera  are,  with  very  few  exceptions,  auk 
as  occur  also  in  the  Eastern  Province,  only  three  or  four  being  comma 
to  the  Southern  and  Western  Provinces  that  do  not  also  occur  in  tki 
Eastern. 

Of  the  eighty-two  genera  below  enumerated  as  occurring  in  th 
Southern  Province,  a  considerable  portion  are  restricted  to  its  southen 
half,  while  many  others  extend  only  over  its  northern  portions.  A  few 
others,  while  mainly  restricted  to  this  region,  and  eminently  character- 
istic of  it,  also  extend  somewhat  into  the  Eastern  Province. 

Genera  of  the  South  African  Province. 


Restricted  to  the 
province. 

Ranging  Into  Tropical  Africa. 

Occurring  al«o  in  the  Indian  BegtaL 

Ariela. 

Galago. 

Cephalopbas. 

Cyandurna. 

JCintopterU. 

Cynictia, 

Athylax. 

Eleotngnt. 

Genetta. 

Scotophiloa. 

Saricata. 

Ichneamia. 

JSgooerus. 

IlerpeetM.             i 

Tapbozooa. 

FrotelM. 

Ilelogale. 

Rhlnaster. 

Calogale. 

Rbinopoaa. 

Megalotia. 

Mungoa. 

Hyrax. 

Mellivoru. 

Crocidora. 

Hydrogale. 

Lycaon. 

Dendrohyrax. 

Aonyx. 

Hyatrix. 

Strepaiceros. 

Zorilla. 

Macroacelidea. 

Hyena. 

Mania. 

Antidorcaa. 

Phaoocbotrua. 

S  tea  to  my  s. 

Oryx. 

Scopopborua. 

Girafla. 

Otomy8. 

Bubal  oa. 

Pclea. 

Oreaa. 

Georycbua. 

Gazella. 

Cbrysocbloria. 

Tragelaphua. 

Grapbiurua. 

Aainua. 

Dendromya. 

Danialia. 

Xorua. 

Elephaa. 

Malacotlirix. 

Alcelaphus. 

Aulaooduii. 

Cynonycterla. 

Myatromya. 

Coimocbetea. 

Orycteropua. 

Cynopteruj. 

Bathyerguu. 

Kobua. 

Rhinolopbas. 

Pedete*. 

JEpyceroa. 

Phillorhina. 

Petromya. 

Calotragaa. 

i 

Nyoteria. 

i 

Wide-ranging. 

Felia. 

Venpertilio. 

Erinaceua. 

1    Merionea. 

Sciorua. 

Cania. 

Vesperugo. 

Mas. 

1    Dipua. 

Lepaa. 

The  Wentem  Province. — As  already  stated,  the  Western  Provin 
differs  greatly  in  respect  to  its  physical  characteristics  from  either 
the  other  provinces  of  the  African  Region,  and  has,  in  consequence, 
correspondingly  specialized  mammalian  fanna.  It  resembles  the  1 
dian  Region  in  its  hot,  damp  climate  and  dense  forests.  And  its  faui 
though  distinguished  by  many  peculier  genera,  is  also,  in  respect  to  i 
general  fades,  more  like  that  of  the  Iudian  Region  than  is  the  fauna 
any  other  portion  of  the  African  Region.  It  is  similarly  rich  in  t 
higher  Quadrumanes  and  poor  in  Autelopes,  while  it  shares  with  t 


ALLEN   ON   GEOGRAPHICAL  DISTRIBUTION   OF  MAMMALS.    357 


n  Begion  the  possession  of  the  Tragulidce.  Its  peculiar  genera 
%t  largely  of  Anthropoid  Apes,  found  elsewhere  only  in  India,  but 
ncludes  several  each  of  Carnivores  Bats,  and  Bodents.  It  is  pre- 
3ntly  the  tropical  province  of  the  African  Begion.  While  it  con- 
a  smaller  number  of  genera  than  either  of  the  others,  it  has  rela- 
r  a  much  larger  number  restricted  to  it,  having  eighteen  peculiar 
•a  out  of  a  total  number  of  seventy-five,  while  the  Eastern  Prov- 
with  ninety-one  genera,  has  only  twelve  that  are  peculiar,  and  the 
lern  seventeen  out  of  eighty-two. 

Genera  of  the  West  African  Province. 


leatricted  to  the  province. 

Restricted  to  the  African  Begion. 

■ 

[A. 

Cephalopna. 

Cercopithecna. 

Tragelaphua. 

Rhinaeter. 

ties. 

Hyomoaohu*. 

Cynooepbaloa. 

Kobua. 

Hyrax. 

ithecua. 

Chceropus. 

Colobua.     # 

Kanotragua. 

Dendrohyrax. 

cebae. 

*  Manatna. 

Guereza.    • 

JEgocerua. 

Epomophorus. 

cebus. 

Hypeignathua. 

Galago. 

Damalia. 

Xerus. 

icticus. 

Potamogale. 

Aythlax. 

Oreas. 

Aulacodua. 

a. 

Laaiomya. 

Mungoe. 

Hippopotamus. 

Crioetomya. 

inia. 

Anomalnrua. 

Zorilia. 

PotamochcBrua. 

Graph!  uroa. 

rta. 

Croaaarchua. 

Phacochoerua. 

Occurring  also  in 

the  Indian  Region. 

Wide-ranging. 

ra. 

Zorilia, 

Phillorhina. 

Crocidura. 

FeUa. 

*nte*. 

Babalua. 

Nycteria. 

Atherura. 

Cania. 

tA. 

Antilope. 

Nyctinomus. 

Mania. 

Veipertilio. 

ale. 

,    Elephas. 

Miniopterua. 

Veaperugo. 

la. 

|    Cynooycteria. 

Scotopbiloa. 

i 

Mua. 

r. 

i    Cynopterua. 

1    Taphosoua. 

Sciurua. 

rora. 

J    Kbinolophus. 

llhinopoiua. 

Lcpaa. 

*  Alao  American. 

General  Summary. 

j  number  of  genera  represented  iu  the  African  Begion,  and  their 
,  is  approximately  as  follows  : — 


ar  genera 

cted  to  the  African  Region,  but  occurring  more  or  loss 

srally  over  two  or  more  of  tbo  provinces 

ring  alao  in  the  Indian  Region 

ranging 

T»ole  number 


Eastern 
Province. 


12 

39 
30 
10 


91 


Southern 

Weatern   | 

Province. 

Province. 

!     " 

18 

1 

31 

26 

24 

24 

10 

7 

S3 

75 

lian  Region.— The  Indian  Eegion  may  be  defined,  in  general  terms, 
agisting  of  Intertropical  Asia.    It  hence  embraces  Continental  India 
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from  the  Lower  Indus  to  the  Formosa  Straits,  the  islands  of  the  Indi 
Archipelago,  as  well  as  Formosa,  the  Philippines,  Celebes,  and  all  of 
Sunda  Islands.  As  far  as  the  mammalia  are  concerned,  only  two  prim 
subdivisions,  or  provinces,  seem  to  be  recognizable,  the  one  a  Korthi 
or  Continental,  the  other  a  Southern,  or  Insular  ("Malayan").  ' 
former,  or  Continental,  inclndes  nearly  all  of  the  Hindostan  and  li 
Chinese  Peninsulas,  excepting  the  extreme  southern  border  of  the  la 
and  Malacca.  These  areas  belong  to  the  Insular  Province,  which  c 
prises  not  only  Borneo,  Sumatra,  and  Java,  but  all  of  the  above-na 
smaller  islands  to  the  eastward,  except  Formosa,  which  pertains  to 
Continental  Province. 

The  long,  narrow  Malaccan  Peninsula  is  almost  insular  in  position 
character,  and  agrees  far  better,  climatologically,  arid  in  its  producti 
with  Borneo  and  Sumatra,  than  with  the  mainland  to  the  north  war 
does,  in  fact,  the  extreme  coast  border  of  the  mainland,  embracing  L< 
Cochin  China,  Cambodia,  etc.  Thp  small  outlying  islands  to  the  < 
ward  have  nothing  in  common  with  the  Australian  Realm  (if  we  exc 
the  wide-ranging  Chiroptera  and  a  few  marine  forms,  which  are,  o 
mammals,  of  least  importance  in  a  zoogeographical  point  of  view),  ex 
the  single  Marsupial  genus  Cuscw  occurring  in  Timor  and  Celebes,  v 
no  placental  mammals  except  Sus,  a  few  Murine  genera,  the  Dugong, 
Chiroptera,  reach  any  portion  of  the  Australian  Realm.  Malacca,  Boi 
and  Sumatra  form  the  central  and  typical  portion  of  the  Insular  or  Mai; 
Province,  beiug,  from  their  larger  area  and  closer  proximity  to  each  c 
and  to  the  tropical  mainland,  far  richer  in  geuera  and  species  than 
smaller  and  more  remote  islands  to  the  southward  and  eastward.  J 
Java  has  a  less  varied  mammalian  fauna  than  either  Borneo  or  Sum 
and  thus  differs  from  them  negatively  rather  than  by  the  possessic 
peculiar  types.  Thence  eastward,  throughout  the  Sunda  Islands 
differences  are  almost  wholly  such  as  result  from  the  small  size 
isolated  position  of  these  insular  areas,  through  a  gradual  disappeai 
of  many  types  present  in  the  larger  islands.  The  Philippines,  for 
lar  reasons,  lack  a  large  proportion  of  the  genera  found  in  the  ce 
portion  of  the  province,  while  those  they  do  possess,  with  few  e 
tions,  are  such  as  are  common  to  the  larger  areas.  The  few  thai 
peculiar  are  Iudian,  rather  than  Australian,  in  their  affinities. 

Celebes  and  Timor  coutain  one  strictly  Australian  genus  (Cu*cu$, 
resented  by  several  species),  but  the  few  other  mammals  found 
are  either  Indian  or  possess  strictly  Indian  or  Indo- African  affio 
Hence  I  fail  to  see  any  good  reason  for  assigning  Celebes  and  a 
smaller  Suuda  Islands  to  the  Papuan  Province,  as  Mr.  Wallace  and  o 
have  done,  but  abundant  evidence  that  such  is  not  their  real  aff 
Even  Mr.  Wallace's  own  tables  of  distribution  show  at  a  glance  the 
disassociatiou  of  these  islands  from  the  Papuan  fauna,  and  their 
nearer  relation  to  the  Indian,  there  being  but  one  typically  Austi 
or  Papuan  form  represented  in  any  of  them,  while  none  of  the  plac 
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nd  mammals  (excepting  several  subtropieopolitan  genera  of  Bats  and 
few  Mariform  Rodents)  are  common  to  these  islands  and  the  Papua u- 
nstraliau  division.  The  genera  peculiar  to  the  Philippines  and  Cele- 
s  (except  discus  in  the  latter)  have  little  if  any  more  significance  than 
e  occurrence  in  Borneo  and  Sumatra  of  a  few  genera  wholly  restricted 
one  or  the  other  of  these  last-named  islands. 

Ceylon  and  the  adjoining  low-coast  portions  of  the  Ilindostan  Pen in- 
ia  are  more  tropical  in  character  than  the  plateau  region  to  the  north- 
ird.  While  a  few  genera  are  restricted  to  this  small  area,  and  many 
are  species  occur  here  that  are  not  found  to  the  northward,  the  differ- 
itiatiou  seenis  hardly  great  enough  to  warrant  the  separation  of  these 
eas  as  a  region  of  co-ordinate  rauk  with  the  "  Malayan ".  It  hence 
ems  to  me  that  Mr.  Wallace  has  too  emphatically  recognized  this  com- 
natively  unimportant  difference  in  making  it  the  basis  of  a  distinct 
ibregion  (termed  by  him  the  "Ceylonese  aubre^um").  The  only  mam- 
altau  genera  peculiar  to  this  division  are  a  genus  of  Lemurs  (Lorn), 
lee  genera  (or  subgenera)  of  Herpestimv  (Calictis,  Twniogale^  Onycho- 
de),  and  a  genus  of  Mice  (Platacanthomyx),  each  represented  by  a 
Ogle  species,  and,  so  far  as  known,  of  limited  distribution. 
Continental  Province. — As  already  intimated,  the  Continental  Prov- 
ice  includes  nearly  all  of  Hindustan  and  Indo-China,  or  the  whole 
[  the  tropical  portion  of  the  Asiatic  continent  excepting  Malacca  and 
K  southern  portions  of  Tenasserim,  Siam,  Cambodia,  and  Cochin  China, 
balso  extends  into  Southern  China  somewhat  beyond  the  tropic  (prob- 
Wy  to  the  divide  between  the  Li-kiang  aud  Yang-tse-kiang  Rivers), 
M  also  to  the  southern  slope  of  the  Himalayas.* 
The  plains  of  the  Upper  Indus  appear,  however,  to  belong  to  the 
perate  Region  to  the  northward,  as  does  probably  most  of  the  eoiin- 
northwest  of  Delhi.  The  greater  part  of  the  interior  of  the  Ilin- 
n  Peninsula  has  a  less  tropical  character  and  a  less  varied  fauna 
Bengal,  Assam,  and  Burmah,  situated  under  the  same  parallels.  I 
not  agree,  however,  with  Messrs.  Blyth,  Blandford,  ami  von  Pelzeln,* 

'"On  the  southern  slope  of  the  Himalayas  there  is  everywhere,  until  it  has  been 
,  luxuriant  forest  up  to  at  least  l'J.O'H)  feet  above  the  sea,  inhabited  by  a  fauna 
Web  extends,  without  any  great  change  of  generic  forms,  throughout  the  Malay 
Ifeniasnla  and  into  the  hill  tracts  of  some  at  least  of  the  Malay  Islands." — Hi..\ni>foi:i>, 
fnr.  Zoul.  Soc.  Lond.,  lrffG,  p.  fi:fc>. 

t Mr.  Blyth  makes  "Ilindostan  proper,  or  the  plains  of  Upper  India  east  and  soutli 
tftheXorth  Went  desert :  Dukhun,  or  tableland  of  the  Ten  insula  cf  India,  and  the  inter- 
VMiog  territory,  inclusive  of  the  Vindhaian  ghats ;  Coromandel  Coast  and  low  northern 
Itff  of  Ceylon'1  a  subregion  of  his  "Ethiopian  Rcgionv  (Nature,  vol.  iii,  p.  4^). 
fe.  Blandford  holds  that  the  ''bills  of  Southern  India  with  the  Malabar  Coast  aud 
bsthern  Ceylon  form  a  province  of  the  Malay  region,  whilst  the  gnuUr  portion  of  the 
bdi&n  peninsula  is  African  in  its  annuities"  (I'roc.  Zool.  Soc.  Loud.,  lH?(i,  p.  (>:$*2).  Von 
fabein  considers  India  proper,  from  the  Lower  Brahmaputra  River  westward,  a  dis- 
het  primary  region,  which  he  calls  the  ''hindostanischc  Region".  His  "nialayischo 
legion"  hence  consists  of  Warm -tern  perate  and  Tropical  Asia,  minus  the  Ilindostan 
liifnfjil^  to  which  he  adds  the  Philippines,  Borneo,  liali,  Java,  and  Sumatra.  It 
leludes  China  as  far  as  the  Yang-tse-kiang  River,  and  the  Himalayan  plateau  from 
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that  the  larger  part  of  Hindostan  should  be  joined  to  the  African  Region 
rather  than  the  Indian,  since  only  a  very  few  African  genera  occur  here 
that  do  not  also  range  far  to  the  eastward,  or  almost  throughout  the 
Indian  Region.    According  to  von  Pelzeln,*  about  one-third  of  the  genera 
of  the  "hindostanischen  Fauna"  are  peculiar  to  it,  while  it  shares  almost 
another  third  with  IndoChina.    The  remaining  third  (fourteen  genera) 
are  common  to  the  African  Region,  but  all  except  four  oft/tent  occur  oto; 
more  or  less  generally  over  the  Indian  Region.    Of  these,  two  {Hymxa  and  i 
"Ratelus"  =  Mellivora)  scarcely  reach  the  limits  of  the  Indian  Region  i 
as  here  defined.    Among  the  genera  given  by  him  as  peculiar  are,  how-  j 
ever,  several  that  range  beyond  the  ludian  Peninsula. 

There  is  more  reason  for  Mr.  Wallace's  separation  of  the  JQiudostan 
Peninsula  from  the  Indo-Chinese  portion  of  the  Indian  ltegion,  and  its 
subdivision  into  two  asubregionsr — a  northern  "Hindostan  Subregion' 
and  a  southern  "Ceylonese  Subregion''.  As  already  shown,  the  latter 
has  a  number  of  peculiar  forms,  while  three  or  four  genera  are  also 
peculiar  to  the  Ilindostan  Peniusula  at  large.  But  the  scale  of  division 
that  would  make  the  Ilindostan  Peninsula  separable  into  two  subregions 
would  also  require  a  somewhat  similar  subdivision  of  Iudo-China,  mak- 
ing four  divisions  of  what  I  here  term  the  Continental  Proviuce.  While 
these  divisions  would  have  some  natural  basis,  they  are  too  detailed  to 
come  into  the  category  of  divisions  for  which  I  adopt  the  term  "prov- 
ince". 

Continental  Province. — The  Continental  Province,  with  the  limitation* 
here  assumed,  is  nearly  equivalent  to  Mr.  Wallace's  three  4<  subregions", 
termed  respectively  "Ilindostan",  "Ceylonese",  and  "Indo-Chinese". 
Of  about  ninety  four  genera  represented  in  it,  about  two-thirds  have  a 
pretty  general  range  throughout  the  province,  while  only  about  oue- 
eighth  are  limited  to  the  Iliudostauese  portion,  including  those  already 
named  as  almost  peculiar  to  Ceylon  and  the  low  coast  region  east  of  the  j 
Eastern  Ghats.  Excluding  about  a  dozen  that  range  over  at  least  half1 
the  surface  of  the  globe,  one-third  of  the  remainder  (more  than  one- 
fourth  of  the  whole)  are  common  to  the  African  Region  ;  more  than  oue- 
half  (almost  one-half  of  the  whole)  are  restricted  to  the  ludian  Region 
and  a  little  more  than  one-fifth  (about  one-eighth  of  all)  are  peculiar 
to  the  province.    This  shows,  as  already  noted  in  discussing  the  faun* 

JJurmah.  Assun.aud  Bengal  to  t ho  Kuenlucn  Mountains,  thus  embracing  Nepal, Dutan. 
and  Thibet.  It  is  divided  into  live  subregions.  die  two  northernmost  of  which  belong 
mainly  to  the  North  Temperate  llealm.  (Festschrift  /.  Flier  des  fiiufuudzwanzijyuli- 
rigen  ]>estehnis  d.  K.-K.  Zool. -Hot.  (Jcsells.  in  YYien,  l*7t».  pp.  511-74  u.  Karte.)  The 
fauna  ol  the  Thibetan  plateau,  as  claimed  by  Mr.  Bhiudford,  being  boreal  and  alpioe, 
and  having  almost  nothing  in  common  with  the  tropical  region  to  the  southward, the 
artificial  character  of  von  IVlzcln's  "subregions"  is  shown  by  his  assuming  the  Yang* 
tse-kiang  L'iver  to  be  a  natural  boundary  between  two  primary  regions,  and  his  sepa- 
ration of  Malacca  from  Sumatra  and  Borneo  to  form  apart  of  his  "  hinter-indiscbt 
Uuterabthtilung".  which  thus  consists  of  the  whole  of  the  Indo-Chinese  Peninsula  down 
to  the  very  southern  extremity  of  Malacca! 

*  Verb  and!,  d.  K.-lv.  Zool.-Bot.  Gesells.  in  Wien,  xsv.  Bd..  p.  fi7,  1875. 
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of  the  Indo- African  Realm,  how  strong  an  affinity  exists  between  the 
African  and  Indian  Regions,  two-fifths  of  all  the  genera  of  the  Indian 
Region  which  have  an  extralimital  range  occurring  also  in  the  African 
Region.  The  close  affinity  of  the  two  provinces  of  the  Indian  Region 
is  shown  by  the  fact  that  two-thirds  of  the  peculiar  Indian  genera  found 
in  the  Northern  or  Continental  division  range  also  into  the  Southern  or 
Insular.  As  will  be  shown  later,  the  Insular  Province  is  the  more 
highly  specialized  of  the  two  divisions. 

Genera  of  the  Continental  Province, 


! 

Restricted  to  the  Indian  Begion. 

i 

i            Bestrioted  to  the  province. 

Ooonrring  also  in  the  Inaolar  Province. 

!    Bhiaopithecns. 

'Tetracaine. 

Hylobatea. 

Gymnopna. 

Tragulns. 

j   >Loris. 

Poronla, 

Semnopitheons. 

Heliotia. 

Bbinooeros. 

1  'Urn. 

Bonyoteria. 

Macacos. 

Mydaua. 

Pteropns. 

v  1Ts9niogale. 

Ccslope. 

Nyetioehus. 

Coon. 

Haerogloasna. 

4   iCftlkstift. 

Nesokia. 

Vhrerrionla. 

Biboa.              * 

Harpiooephalna. 

-   M)nyohogale. 

Neodon. 

Arotitia. 

Boaa. 

Tupeia. 

Melnrsns. 

^Platycanthomys. 

Prionodon. 

Bnoervus. 

Pteromys. 

•   *Trmgop*. 

Pagama. 

Axis. 

Spalaoopns. 

i  'Portex. 

Paradoxarna. 

Cervnlua. 

Aoanthion. 

■ 

Of  wide  extralimital  range. 

4        Banging  into  the 

African  Begion. 

Banging  into  the  Buropreo-Asiatic 
Begion. 

Subcosmopolite. 

1    Vlvexra. 

4Minlopteru8. 

•Patorius. 

•Sat. 

Felia. 

i    Herpeste*. 

Taphosons. 

'JElnraa. 

'Bhinolophns. 

Canis. 

Aonjx. 

Bhinopoma. 

Arctonyx. 

nSrinaoeae. 

Vnlpes. 

Bnbalos. 

'Xyotinoniua. 

Tirana. 

Talpa. 

Moatela. 

Halicore. 

Crocidora. 

Boa. 

•Sorer. 

Latra. 

Elepha*. 

Bhizomys. 

Nemorhedus. 

*Sciaropterus. 

Veepertilio. 

Cynopteraa. 

Gerhillus. 

Capra. 

Yeaperngo. 

Cynonycteris. 

Meriones. 

Gazella. 

Sciurns. 

Phillorhina. 

Acanthomys. 

Procapra. 

Mus. 

'Megaderma. 

Hystrix. 

•Cervua. 

Lepus. 

Rootophilus. 

Atherunt. 

Hydropotea. 

Ktrivoula. 

Mania. 

Moschna. 

'Restricted  to  Ceylon  and  Southern  Hindustan. 
'Restricted  to  the  northern  part. 
'Hindostan  generally. 


♦Also  tropics  of  America. 
•  Whole  northern  hemisphere. 
•Also  African. 


Summary. 

Whole  number 1)4 

Restricted  to  the  Indian  Region 43 

R  atricted  (almost  wholly)  to  the  province  10 

Other  genera  ranging  over  most  of  the  Indian  Region  and  restricted  to  it 27 

Common  to  the  African  Region  28 

Common  to  portions  of  the  Europieo-Asiatic  Regiou    34 

Banging  over  most  of  the  northern  hemisphere    17 

Nearly  cosmopolite  10 

Restricted  to  Southern  Hindostan  and  Ceylon 5 

Bull.  iv.  No.  2 i 
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Ltsular  or  "Malayan*  Province. — The  northern  boundary  of  the 
insular  Province  is  not  at  present  easily  determinable,  bat  it  is  quite 
evident  that,  as  already  stated,  the  southern  maritime  portions  of 
lndo-China  belong  here  rather  than  with  the  northern  division  of  the  In- 
dian Region.  To  the  southward  and  eastward  it  embraces,  as  already 
explained,  the  Sunda  Islands,  the  Philippines,  and  Celebes.  Of  the 
eighty-three  genera  occurring  in  it,  twenty-five,  or  uearly  one  fourth,  are 
peculiar,  while  twenty-seven  others  do  not  range  beyond  the  Indian 
Proviuce.  Twenty  of  the  remainder  are  properly  Iudo- African  genera, 
while  about  a  dozen  others  have  a  wide  extralimital  range,  and  about 
the  same  number  have  a  very  local  range,  the  larger  islands  having 
each  one  or  two  peculiar  genera.  Aside  trom  several  tropioopolitan 
genera  of  Bats,  and  the  wide-rangiug  genera  8us  and  Jfu*,  only  one 
genus  is  properly  Australian,  and  this  is  a  straggler  that  merely  reaches 
Timor  and  Celebes.  As  would  be  expected,  the  larger  central  islands, 
together  with  Malacca  and  the  mainland  belt,  possess  the  richest  and 
most  varied  faifba,  the  smaller  outlying  islands  presenting  a  paucity  of 
types  proportionate  to  their  size  and  isolation. 

Timor,  considering  its  close  proximity  to  Australia,  is  remarkably 
free  from  Australian  forms,  presenting,  in  common  with  Celebes,  the 
single  Marsupial  genus  Cuscus.  The  distribution  of  the  genera  of  this 
province  is  roughly  indicated  in  the  subjoined  table.  Notwithstanding 
its  much  smaller  land-area,  and  the  fact  that  it  has  ten  less  genera  than  ' 
the  Continental  Proviuce,  it  has,  as  would  be  naturally  expected,  many 
more  peculiar  genera,*  the  ratio  of  peculiar  genera  in  the  one  being  as 
16  to  94,  and  in  the  other  as  25  to  83. 

*  Four,  however,  are  peculiar  only  in  regard  to  the  Indian  Region,  they  being  simply 
wide-ranging  tropical  form*  that  are  unrepresented  in  the  Continental  Province. 
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Getura  of  the  Insular  Province. 


Restricted  to  the  Indian  Region. 

Restricted  to 

the  province. 

Ranging  ovei 

r  macb 
Prov 

i  of  the  Continental 
ince. 

Simia. 

6  Megterops. 

Hylobates. 

Rosa. 

Siniianga. 

•Harpyia, 

Semnopithecas. 

Rncervus. 

1  Nasalis. 

♦Phyllotis. 

Macacos. 

Axis. 

1  Cynopithecus. 

Chiromeles. 

Nyctioebus. 

Cervnlus. 

Tarsias. 

*Emballonura. 

Viverricula. 

Tiagnlns. 

Hemigalea. 

Hylomys. 

ArctiUa. 

Rhinoceros. 

Arctogata. 

1  Ptilooerus. 

Prionodon. 

•Pteropns. 

'Cynogale. 

Gymnura. 

Paguma. 

*Macroglossu». 

'Barangia. 

4Phla3omys. 

Paradozurns. 

*  Harpiocephalns. 

Helarctos. 

Rhinoscinrns. 

Gymnopos. 

Tupaia. 

•  Anoa, 

*Cascns. 

Heliotis. 

Pteromjs. 

•Babiroea. 

Mydans. 

Spalaoopus. 

'Tapiras. 

Cnon. 

Acanti)ion. 

Galeopithecus. 

Bibos. 

Ranging  into  Africa  and  elsewhere. 

African. 

Wide-ranging. 

Viverra. 

7Nycteris. 

Felis. 

Herpeates. 

•Scotophilia. 

Canis. 

Aooyx. 

•Kerivoula, 

Mnstela. 

Bubalus. 

•Miniopterns. 

Lntra. 

Sua. 

*Taphozons. 

Rhinolophns. 

Elephas. 

*  Nyctinomue.* 

Vespertilio. 

Halicore. 

Crooidnra. 

Yesperngo. 

'Cynopterus. 

Rhisomya. 

Sorex. 

8  Cynonycteris. 

Mania. 

Mas. 

•Pbyllorhina. 

Sciaras. 

Megaderma. 

Sciaropterna. 

1  Borneo  only. 

•  Sumatra  only. 

*  Borneo  and  Sunn 

lira.                               '  Java  only. 

•  Philippines  and  Celebes.                         •  Tropics  of    the  Old  World   gen- 

4  Philippines  only. 

erally. 

*  Celebes ;  Cutcu*  also  in  Timor  and       *  Also  American  tropics. 

the  Papnan  region. 

Summary. 

number  of  genera 83 

icted  to  the  province* 25 

icted  to  the  Indian  Region 52 

d  outside  of  the  Indian  Region  in  the  African  only 20 

non  to  the  African  and  Indian  Regions 29 

^ranging  (exclusive  of  tropicopolitan) 12 

>cal  distribution 12 

ricted  to  Borneo 2 

ricted  to  Borneo  and  Sumatra , 1 

Ixclnsive  of  several  tropicopolitan  genera  not  occurring  elsewhere  in  the  Indian 
on. 


364     BULLETIN  UNITED  STATES  GEOLOGICAL  8UKVET. 

.Restricted  to  Sumatra *. 1 

Restricted  to  Java 1 

Restricted  to  the  Philippines ■ 3 

Restricted  to  the  Philippines  and  Celebes 1 

Oeeurriuj;  only  in  Celebes 8 

Xon -placental  genera I 

VI.— AUSTRALIAN   REALM. 

The  Australian  Realm  will  be  here  restricted  so  as  to  embrace  none 
of  the  islands  situated  to  the  westward  of  the  Moluccas.  The  Molaw* 
Group  forms  a  transitional  link  between  the  Indo- African  and  theAofr 
tralian  Realm,  but  they  are  faunally  more  closely  allied  to  the  latter  than 
to  the  former.  These  islands  embrace,  excluding  Chiroptera  and  speda 
probably  or  known  to  have  been  introduced  by  man,*  only  a  single 
genus  (Sorex)  of  Placental  Mammals,  while  two  genera  of  Papuan  Mar- 
supials (Cuscm  and  Belideus)  are  abundantly  represented. 

The  Australian  Realm,  considered  as  a  whole,  is  made  up  of  very 
heterogeneous  elements,  its  land-surface  consisting  of  islands,  many  of 
them  of  small  size  and  widely  scattered.  The  mammals  are  almost 
wholly  limited  to  its  three  larger  constituents, — Australia,  Tasmania,  and 
New  (Juiuea, — and  a  few  of  the  larger  islands  in  close  proximity  to  them. 
Among  the  prominent  types  very  generally  represented  throughout  all  ' 
of  these  areas  are  several  wide-ranging  (almost  tropicopolitan)  genera 
of  Bats,  which,  in  consequence  of  their  wide  geographical  range,  wholly 
fail  to  be  distinctive,  and  may  hence  be  safely  ignored  in  the  following 
general  analysis  of  the  region.  The  marine  species  (the  Dugong  and 
various  species  of  Seals)  are  likewise  of  small  importance  in  the  present 
connection,  since  they  are  all  wide-ranging  species,  not  properly  charac 
teristic  of  the  region.  After  these  eliminations,  we  have  left  a  few 
genera  oWWuridcc  and  the  distinctively  characteristic  implacental  mam- 
malia. The  latter,  with  the  exception  of  a  single  family  (Dtdelpkiiff* 
occurring  now  only  in  the  warmer  parts  of  the  two  Americas),  arefoaud 
nowhere  else,  and  hence  give  to  the  region  an  exceptional  distinctness 
as  a  primary  zoogcographical  region.  The  numerous  groups  of  small, 
widely  scattered  islands,  usually  considered  as  collectively  forming  the 
Polynesian  Region,  being  destitute  of  mammalia,  need  not  be  here  fur- 
ther considered. 

New  Zealand,  situated  more  than  a  thousand  miles  to  the  southeast- 
ward of  Australia  (its  nearest  large  land-area),  is  also  wholly  deficient 
in  characteristic  forms  of  mammalia;  the  only  representatives  of  thi* 
class,  aside  from  Seals  and  Bats,  being  a  Rodent,  supposed,  rather  than 
certainly  known,  to  bo  found  there.  The  Seals  are  wide-ranging  species? 
and  of  the  two  species  of  Bats,  one  has  Australian  and  the  other  South 

•These  include,  besides  the  common  domestic  species,  Cytiopithecus nigreteena,  Viverf* 
tnnyulunga,  Jiabiruna  alfurwt,  and  Cerrua  hipptlaphus  var.  mohiccensis,  considered  by  Mr* 
Wallace  as  <%  probably"  or  u  almost  certainly  "  introduced  by  man,  since  they  are  spe- 
cies '•  habitually  domesticated  and  kept  in  confinement  by  the  Malays". — Gtogr.  Dist 
Anim.y  vol.  i,  p.  417. 
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* 

rican  affinities.  Judged  by  other  classes  of  animals,  the  fauna  of 
Zealand  is  Australian  (or  Australian  and  Polynesian),  but  is  yet  so 
alized  that  the  New  Zealand  islands  must  be  recognized  as  forming 
tinct  and  highly  differentiated  regiou  (New  Zealand  Region)  of  the 
ralian  Realm. 

regards  mammalia  (and  the  same  is  true  of  the  fauna  and  flora 
dered  collectively),  Tasmania,  Australia,  and  New  Guinea  have 
-  features  in  common,  fully  one-half  of  the  genera  (seven  out  of 
een)  of  mammals  occurring  in  Tasmania  being  represented  not  only 
ighout  the  greater  part  of  Australia,  but  also  in  Neic  Guinea. 
smania  and  New  Guinea  are  less  rich  in  mammalia  than  Australia, 
his  is  obviously  due  to  their  insular  character  and  small  area.  Tas 
a  is  scarcely  more  closely  related  to  Southern  Australia  than  New 
ea  is  to  Northern  Australia.  Formerly,  New  Guinea  was  thought 
3  very  distinct  from  Australia,  but  the  recent  exploration  of  the 
ior  of  New  Guinea  by  MM.  Beccari,  d'Albertis,  and  Laglaize,  has 
*ht  to  light  the  existence  there  of  many  forms  before  supposed  to  be 
icted  to  Australia  and  Tasmania.  M.  Alphonse  Milne-Edwards, 
recent  communication  to  the  French  Academy  respecting  some  new 
es  of  mammalia  discovered  in  New  Guinea  by  M.  Laglaize,  in  refer- 
to  the  close  relationship  existiug  between  the  faunae  of  New  Guinea 
Australia,  thus  observes : — "  Plus  on  6tudie  la  faune  de  la  Nou velle- 
6e,  plus  on  lui  trouve  de  ressemblauce  avec  celle  de  l'Australie,  et  les 
ations  fournies  par  la  repartition  des  esp&ces  animates  permet  d'affir- 
lu'autrefois  ces  terres  ne  formaient  qu'uu  seul  grand  continent, 
les  resultats  des  voyages  de  circumnavigation  entrepris  dans  la 
iere  moiti£  de  ce  sifecle  .  .  .  avaient  permis  de  soupgonner 
conformity  d'origine;  inais elle  a 6t6  principalement  raise eu  lumifere 
mite  des  explorations  de  M.  Wallace,  de  M.  Beccari  et  de  M.  d'Al- 
s.  Enfin  les  collections  qui  M.  Laglaize  a  formdes  dans  ces  regions, 
que  celles  qui  lui  out  £te  remises  par  M.  Bruijn  et  qui  vienuent  d'ar- 
en  France,  fournisaent  des  faits  nouveaux  qui  accentuent  encore 
issemblance?  entrevues."* 

rmerly  the  Mouotremes  were  supposed  to  be  restricted  to  the  south- 
alf  of  Australia  and  Tasmania,  but  within  the  last  two  or  three 
i  the  existeuce  of  Tachyglossus  in  North  Australia  (latitude  21°)  has 
established,  and  an  allied  species  has  been  discovered  in  the  mount- 
of  New  Guinea.  M.  A.  Milne  Edwards  has  also  just  described  a 
es  of  Dromicia  from  New  Guinea,  aud  also  a  species  of  Hapalotis, 
3r.  Peters  has  recently  added  species  of  Plialanghta,  Ch(ctocercusy 
Hydromy8j  making  six  genera  recently  discovered  in  New  Guinea 
were  previously  known  only  from  Australia  and  Tasmania, 
far  as  at  present  known,  only  three  or  four  genera  {Ummyn^  Den- 
gus,  Dorcopis,  and  Myccctis)  of  mammals  are  peculiar  to  New  Guinea 
he  small  islauds  situated  between  New  Guinea  and  Australia,  and 

#Compte-ren«lu,  torn,  lxxxv,  107i>,  i\6c.  tt,  1P77. 
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probably  some  of  these  will  yet  be  found  in  Australia.  One  of  these 
{Mycsctis)  has  been  thus  far  reported  only  from  the  Am  Islands.  As 
Tasmania  has  two  peculiar  genera  (Thylacinus  aud  Sarcophilus),  New 
Guinea,  in  view  of  its  four  or  five  times  greater  area,  is  in  reality 
scarcely  more  specialized  than  is  Tasmauia,  and  is  hence  fannally  as 
much  a  part  of  Australia  as  is  the  latter.  As  will  be  shown  later, 
nearly  as  many  of  the  genera  occurring  in  Southern  Australia  have 
been  found  in  New  Guinea  as  in  Tasmania.  Scarcely  two  years  ago  Mr 
Wallace  stated  that 4t  as  yet  no  other  [referring  to  the  genus  Bus]  non- 
marsupial  terrestrial  mammal  has  been  discovered  [in  "  Papua,  or  the 
New  Guinea  Group  "]  except  a  Eat,  described  by  Dr.  Gray  as  Uromp 
aruensis,  but  about  the  locality  of  which  there  seems  some  doubt"* 
This  genus  has  not  only  now  been  established  as  occurring  there,  but 
four  additional  species  of  it  have  been  described  by  Dr.  Peters,  who 
has  also  added  a  species  of  Hydromys,  and  Mr.  Alston  has  added  a 
species  of  Mus  aud  M.  A.  Milne-Edwards  a  species  of  Hapalotis,  in  all 
seven  species,  belonging  cither  to  Australian  genera  or  having  decided 
Australian  affinities. 

Region*  of  the  Australian  Realm. — Accepting  the  Polynesian  Islands 
as  forming  one  region  (the  Polynesian),  aud  New  Zealaud  as  consti- 
tuting another  (the  New  Zealaud),  we  have  left  for  detailed  considera- 
tion only  the  larger  land-masses,  consisting  of  Tasmania,  Australia,  aud 
New  Guinea  with  its  associated  islands,  forming  the  third  or  Australian 
The  close  zoological  affinity  of  Tasmania  and  Australia  no  one  que*- 
tions,  and  it  has  been  already  shown  that  New  Guinea  and  Australia 
are  almost  equally  inseparable.  Although  many  genera  rauge  from 
Tasmania  across  Australia  into  New  Guinea,  this  large  area,  embra- 
cing as  it  does  nearly  fifty  degrees  of  latitude,  falls  naturally  into  two 
well-marked  subdivisions,  the  one  tropical  the  other  temperate.!    These 

>  (ieo»r.  ]M*tr.  Aniin.,  vol.  i,  pp.  401),  410. 

+  lu  1*71,  in  referring  to  tin*  Australian  Realm  (Bull.  Mils.  Conip.  Zoul.,  voL  ii,P- 
:M),  I  said  :— "  It  is  divisible  into  a  Temperate  and  a  Tropical  Region,  the  former  em- 
bracing New  Zealand  and  Australia."    The  latter  portion  of  this  statement  wa*  °f 
course  made  without  due  consideration.     As  already  stated,  Now  Zealand  has  no  inti- 
mate relationship  with  Australia,  and  should  be  treated  as  a  separate  and  independent 
region  of  the  Australian  Kealm.     Mr.  Wallace,  in  stating  his  "  Objections  to  the  Sys- 
tem of  Circuinpolar  Zones"  ((.Jeogr.  Distr.  Aniin.,  vol.  i, p.  07),  lias  very  naturally  taken 
notice  of  tlrs  unfortunate  slip,  and  cites  it  as  evidence  of  the  "  erioneous  result* 
that  follow  from  the  adoption  of  the  principle  of  the  ''distribution  of  life  in  cirenffl" 
polar  zones".    My  "separation  of  New  Zealand  to  unite  it  with  the  southern  third  ot 
Australia"  was  certainly  most  thoroughly  erroneous;  but  while,  as  Mr.  Wallace  M}'** 
the  fauna  of  Australia,  taken  as  a  whole,  is  exceptionally  homogeneous,  1  cannot  agree 
with  him  that  New  Guinea,  so  far  at  least  as  its  mammalian  fauna  is  concerned,  is"** 
shat  ply  different  iated  from  Australia  as  any  adjacent  parts  of  the  same  primary  zoolog1' 
•■al  region  ean  possibly  be" — in  other  words,  that  it  can  be  only  arbitrarily  joined  wit" 
the  northern  ]>ortion  of  Australia.     I  freely  admit  that  I  was  not  ouly  in  error  a*  re- 
gards New  Zealand,  but  also  in  respect  to  my  division  of  the  Australian  continent,  at>" 
I  accept   this  portion  of  Mr.  Wallace's  criticism  as  fairly  made.    That  the  error  if*8 
not  one  of  "principle",  but  merely  a  wrong  application  of  a  principle,  I  think  the  te$* 
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ousider,  so  closely  are  they  related,  rather  as  provinces  than  regions, 
d  may  be  termed  respectively  the  Fapuau  Province  and  the  Australian 
ovinoe.  The  former  is  situated  almost  wholly  between  the  equator  and 
3  twentieth  degree  of  sou t If  latitude.  The  latter  embraces  that  portion 
Australia  south  of  this  line,  together  with  Tasmania.  The  boundary 
tween  the  two  regions  can  of  course  be  drawn  only  approximately, 
t  may  be  provisionally  assumed  as  the  vicinity  of  the  isotherm  of 
°  F.*  The  reason  for  uniting  the  northern  portion  of  Australia 
th-  New  Guinea  as  a  part  of  the  Papuan  Province  lies  in  the  fact  that 
t  only  so  many  of  the  mammalian  genera  are  common  to  the  two,  but 
at  these  genera  are  absent  from  the  more  southern  portions  of  Aus- 
alia,  where  they  are  replaced  by  others  wholly  restricted  to  South 
ustralia  and  Tasmania.  Three-fourths  of  all  the  genera  of  Marsupials 
^eluding,  of  course,  the  American  family  Didelphidce)  are,  so  far  as  at 
resent  known,  restricted  to  the  Australian  Province,  as  are  several  gen- 
ra  of  Muridce  and  the  Ornitkorhynehus.  Of  the  remaining  Marsupial 
enera,  six  only  are  limited  to  the  Papuan  Province. 
The  Papuan  Province. — The  Papuan  Province  embraces  not  only  New 
juinea,  but  the  Molucca  and  Aru  Islands  on  the  west  and  the  Solomon 

iere  following  sufficiently  shows.  The  principle  I  still  hold  as  applying  to  Australia 
Kith  the  same  force  as  elsewhere,  only  I  make  the  division  more  to  the  northward,  as 
i  little  more  care  woold  have  led  me  to  do  originally.  The  York  Peninsula,  and  most 
probably  the  whole  northern  coast  region  north  of  20°  S.  lat.  (except  the  high  arid 
interior),  has  certainly  closer  affinities,  as  regards  mammals,  with  New  Guinea  than  it 
bag  with  any  portion  of  South  Australia.  Of  the  strictly  Papuan  genera,  only  two  out 
of  nine  are  restricted  to  New  Guinea,  the  rest  being  common  to  both  North  Australia 
and  Papua.  Of  the  other  North  Australian  genera,  about  one-half  occur  generally 
throughout  the  continent,  but  the  remainder'  are  essentially  South  Australian,  rep- 
resented by  only  stragglers  in  Northern  Australia.  On  the  other  hand,  more  than  twenty 
genera  occurring  in  Southern  Australia  and  Tasmania,  are  wholly  unrepresented  in  the 
portion  of  Australia  I  here  assign  to  the  Papuan  Region.  In  other  words,  we  get  the 
same  wide  faunal  differences  between  the  tropical  and  temperate  portions  of  the 
Australian  Realm  that  we  get  elsewhere  under  similar  climatic  conditions. 

In  the  same  connection,  Mr.  Wallace  cites  my  separation  of  Temperate  South  Africa 
Ma  primary  region  as  another  instance  of  the  misleading  nature  of  the  principle  of 
the  distribution  of  life  in  zones.  This  I  have  also  seen  fit  to  abandon  (see  anted,  p.  351 ) 
on  a  detailed  re-examination  of  the  subject,  not  because  the  principle  is  erroneous,  but 
in  consequence  of  certain  peculiar  geographical  conditions,  namely,  the  comparatively 
small  area  subject  to  a  temperate  climate  and  to  its  limited  extension  into  the  temperate 
region.  It  is,  in  fact,  wholly  within  the  warm-temperate  belt,  and  widens  rapidly  north- 
ward to  abut  very  broadly  against  the  tropical  zone.  Only  a  very  small  portion  really 
comes  under  the  influence  of  temperate  conditions.  Here  we  get,  as  usual,  a  temperate 
aspect  in  the  fauna,  and  I  still  maintain  my  separation  of  South  Africa  as  a  faunal  divi- 
sion, simply  lowering  its  grade  from  a  primary  region  to  a  "  province  "of  the  great  Iudo- 
African  Realm,  simply  from  the  fact  that  the  smallness  of  its  area  and  warm-temperate, 
rather  than  temperate,  conditions  have  prevented,  as  would  he  naturally  expected,  any 
Rreat  amount  of  differentiation. 

"Mr.  £.  Blyth,  in  a  paper  (Nature,  vol.  iii,  p.  428,  issue  of  March  30, 1871)  published 
*lmo*t  simultaneously  with  my  own  cited  in  the  last  foot-note,  included  a  portion  of 
Northern  Australia  in  his  "  Papuan  Sub-region  ",  namely,  "  York  Peninsula  and  eastern 
°*lf  of  Queensland  (as  far  as  the  dividing  range),  on  the  main  land  of  Australia". 
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Group  on  tbo  east,  as  well  as  the  most  northerly  portion  of  Australia, 
including  the  York  Peninsula,  and  probably  the  whole  northern  coast 
region,  or  that  portion  of  Australia  north  of  the  Southern  Tropic,  except 
the  elevated  arid  interior.  Of  the  twenty-seven  genera  (exclusive  of 
Chiraptera  and  marine  species^represented  in  the  Papuan  Province,  ten 
are  not  found  elsewhere  in  the  Australian  Realm.  Three  of  these  {Jut, 
SoreXy  found  only  in  the  Moluccas,  and  Jftu)  have  a  wide  In  do- African 
range ;  four  ( Uromys,  Dendrolagus,  Doroopsi*,  and  Mycectis)  are  found 
only  in  New  Guinea  and  the  Aru  Islands ;  and  one  (Daotylospila)  in  the 
Aru  Islands  and  the  York  Peninsula. 

The  seventeen  remaining  genera  belong  more  properly  to  the  Aus- 
tralian Province,  or  perhaps  to  Australia  at  large.  Many  of  them,  while 
numerous  in  species,  have  here  (like  HaltnaturuSj  Anteohinus,  Podabm, 
Aft**,  HapalotiSy  etc.)  only  straggliug  representatives,  but  are  numerously 
represented  in  the  temperate  region  to  the  southward.  The  distribution 
of  the  genera  is  approximately  indicated  in  the  subjoined  table. 

Genera  of  the  Papuan  Province. 

[Note.— The  New  Guinea  representative*  of  the  genera  Hapalotii,  Phalangirta,  and  radkyploffttf  1mm 
recently  been  separated  from  their  Australian  affines  at  distinct  subgenera.  BoKnwa  is  ab»  »■ 
ported  from  Bourn,  but  as  probably  introduced  from  Celebes.] 


Restricted  to  New 
Guinea  and 
neighboring 
islands. 


Sua.' 

So  rex.7 

I'romys. 

Drndrolit^u*. 

Dori'iiphi*. 

My  cretin. 


Restricted  to  New 
Guinea  and 
North  Australia. 


A  can  thorny*.  * 
Pbascogale. 
Cusnis. 4 
Dait  ylopgila.  * 


Also  ranging  over  most  of  the  Australian  Region. 


•Mua. 
*Hapalotis.c 

*  Hydromys.* 
Daayurus.* 

*Antechinu8.' 

*  Chfletoeercua. 


Ilalmaturua.* 
*  Perameles.' 
Macropus.' 
Osphranter. 
Onychogalea. 
Largorchestes. 


Petrogale. 
*Phalangi*u* 

•  Belideus  * 
•Dromicia.1 

*  TachygloMiis. 


'  New  Guinea  only. 

"Moluccas  only. 

J  North  Australia  only. 

•  Also  Celebes.  Timor,  and  Moluccas. 


■Aru  Islands.  New  Guinea  [Peters),  and  Tork 
Peninsula  (Kreffl). 

•Mainly  larg«s  .South  Australian  genera,  ap*1: 
ingly  represented  in  North  Australia  «nd 
New  Guinea. 


Occurring  in  New  Guinea. 


Summary. 

Tot  id  number  of  genera •' 

Restricted  to  the  region  (including,  however,  two  I  ndo- African  genera) 1" 

Represented  in  Now  Guinea ^ 

Rangiug  also  over  the  Australian  Region ^ 

Restricted  to  New  Guinea  and  neighboring  islands  (exclusive  of  two  Indo-Africau 

genera) "* 

Common  to  only  New  Guinea  and  North  Australia * 

Genera  properly  belonging  to  the  Australian  Region,  but  sparingly  represented  in 

The  Papuan  Region **■ 

Distinctively  characteristic  of  the  Papuan  Region,  about ln 

• 

Australian  Province. — The  Australian  Province,  embracing  Tasmania 

and  all  of  Australia  south  of  about  the  southern  isotherm  of  70°  F-r 
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itains  not  less  than  fifteen  to  eighteen  genera,  oat  of  a  total  num- 
r  of  thirty-four  that  are  restricted  to  this  region,  while  of  the  re- 
kinder  much  more  than  one-half  have  their  chief  development  here, 
le-third  of  the  whole  are 'represented  in  Tasmania,  and  nearly  one- 
irth  range  into  New  Guinea.  Two  only  are  peculiar  to  Tasmania.  The 
itribution  of  the  genera  is  shown  somewhat  in  detail  in  the  subjoined 
>le.  % 

[n  this  connection  it  may  be  added  that  the  close  affinity  of  the  Pap- 
n  fauna  with  that  of  Australia  is  sufficiently  evinced  by  the  fact  that 
the  thirty-four  genera  represented  in  South  Australia  nine  range  into 
tw  Guinea — nearly  as  many  as  occur  in  Tasmania ! 

Genera  of  the  Australian  Province. 


Restricted  to  Temperate  Australia  and  Tas- 
mania. 

Occurring  also  in  the  Papuan  Region. 

Peendotnye. 

JSpypfymnus. 

*Mns. 

'Hahaatarna.* 

Sobiothrix. 

Bettongia.' 

*Hapalotis.s 

Petrogale. 

'Antechtana.* 

Hypeiprymnua.* 

♦Hydromya." 

Onyohogale. 

Antecbinomyt. 

Phalaecolarctoe. 

•Chaetocercua. 

Largorchestes. 

Saroophilus.1 

Petanriata. 

•Dasynrns.* 

*»Phalangista.« 

TnaJadniia.1 

Acrobata. 

••Perameles.* 

*»Dromicia» 

Podabraa. 

Tanipes. 

*Macropus.s 

*Belideua» 

Myrmecobius. 

Phaacolomys.' 

Ospbranter. 

*Tadhyglos8ti4.* 

Chaeropas. 

Ornithorbynchns.* 

i 

'Restricted  to  Taemani 

a.   *Ropre»ented  in  Tasn 
♦Occurring  ii 

nania.    'Mainly  restrietc 
i  New  Guinea. 

>d  to  the  Papuan  Region. 

Summary. 

Ul  number  of  genera 34 

stricted  to  the  Australian  Region 18 

earring  also  in  the  Papuao  Region 16 

presented  in  Tasmania • 12 

'presented  in  New  Guinea '. 10 

^  trie  ted  to  Tasmania 2 


VII. — LEMURIAN   REALM. 

As  was  long  since  claimed  by  Dr.  Sclater,*  Madagascar  is  faunally 
)  distinct  from  every  other  ontological  division  of  the  globe  as  to  be 
titled  to  the  rank  of  a  primary  zoogeographical  region.  With  it,  as 
•  generally  admitted,  should  be  associated  the  Mascarene  Islands. 
he  very  few  mammals  indigenous  to  these  islands  are  decidedly  Ma- 
agascarene  in  their  affinities,  as  are  the  birds  and  other  land  animals. 
I'hile  the  Lemuriau  fauna  shows  decided  African  affinities,  it  is  second 
Qly  to  the  Australian  in  its  degree  of  specialization.  It  departs 
lost  strikiugly  from  all  other  regions  in  what  it  lacks,  through 
to  absence  of  all  Carnivores  save  one  peculiar  family  (Gryptoproctida), 

*  Quarterly  Jouru.  Sci.,  vol.  i,  April,  1864,  pp.  213-219. 
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represented  by  a  single  species,  and  fonr  peculiar  genera  of  the  family 
Virerrida;  of  nil  Ruminants  and  Proboscidians;  all  Pachyderms  ex- 
cept a  single  African  genus  of  Suidw;  and  all  Bodents  except  a  few 
species  of  Muridce.  The  Insectivores  are  almost  wholly  represented  by 
one  or  two  species  of  Crocidura^  and  a  family,  embracing  several  genera, 
not  found  elsewhere,  save  a  single  genus  in  the  West  Indies.  Poor 
families  of  Bats  occur,  but  are  represented,  with  one  exception,  each  by 
a  single  species.  They  belong  to  groups  of  semi-cosmopolitan  rang*, 
and  owing  also  to  the  exceptional  means  of  dispersal  possessed  by 
the  Chirnptera,  have  little  weight  in  determining  the  affinities  of  tbe 
fauna.  The  Quadrumanes  are  represented  only  by  the  Prosimia,  of 
which  three-fourths  of  all  the  species  occur  here,  while  about  four-fifths 
of  the  remainder  are  Africau.  The  remains  of  an  extinct  species  of 
Hippopotamus  have  been  found,  a  type  existing  at  present  only  in  Africa 
Although  the  Indian  genus  Viverricula  has  recently  been  established  as 
occurring  in  Madagascar,  the  few  types  that  connect  the  Leuouriao 
mammalian  fauna  with  tbe  faunas  of  other  parts  of  the  world  are  pre- 
ponderatingly  African. 

With  the  exception  of  the  Bats,  which,  for  reasons  already  given, are 
scarcely  entitled  to  consideration  in  the  present  connection,  the  mam- 
malia of  "Lemuria"  are,  generally  speaking,  the  lowest  existing  repre- 
sentatives qf  their  respective  orders.    The  most  prominent  type,  em- 
bracing, in  fact,  about  three-fifths  of  all  the  species  (excluding  the  half 
dozen  species  of  Chiroptera),  belong  to  the  Protimiaiy  the  lowest  of  tbe 
Quadrumanes,  which  in  early  Tertiary  times  had  representatives  over 
a  large  part  of  the  northern  hemisphere,  and  perhaps  had  at  that  time 
a  nearly  cosmopolitan  distribution.    The  Carnivores  are  likewise  allied 
to  early  types  of  the  Yirerridcv,  which  formerly  had  a  much  wider  range 
than  at  present;  and  the  Insectivores  are  also  of  low  forms,  and  allied 
to  early  types.     These  facts  seem,  at  first  sight,  to  lend  support  to  tbe 
hypothesis,  first  advanced  by  Dr.  Sclater,  that  Madagascar  and  the  Mas 
carene  Islands  are  but  remnants  of  a  former  extensive  land-area  that 
possibly  had  connection  with  America  as  well  as  India,  and  embraced 
portions  of  Africa.    The  supposed  former  relationship  with  America  i> 
indicated  perhaps  not  so  much  by  the  presence  of  Solenodon  in  the  West 
Indies,  and  of  American  forms  of  Serpents,  Lizards,  and  Insects  in  Ma- 
dagascar, as  by  the  abundant  occurrence  of  Lemuroid  remains  in  the 
North  American  Eocene.     Since,  however,  these  early  Lemuroid  forms 
appear  uot  to  have  been  true  Lemurs,  but  a  more  generalized  type,  having 
affinities  also  with  the  Carnivores  and  Insectivores,  and  since  they  occur- 
red also  in  Europe,  and  probably  in  Asia  (for  recent  palseontological  dis- 
coveries in  our  American  Tertiaries  show  that  much  may  be  expected 
from  future  explorations  elsewhere),  it  is  possible  that  the  explanation 
of  the  present  distribution  of  the  Prosimice  needs  not  the  supposition  of 
the  existence  of  any  very  extensive  land-area  that  has  since  disappeared- 
in  other  words,  that  tbe  African  and  Madagascarene  Lemurida  mft? 
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reached  their  present  homes  by  migration  from  the  northward 
ig  a  remnant  in  India),  at  a  time  wjien  North  America  and  Asia 
1  a  continuous  land-area,  just  as  there  is  good  reason  for  believing 
be  greater  part  of  the  present  faunae  of  India,  Southern  Europe, 
flica  are  a  comparatively  recent  immigration  from  the  northward; 
ladagascar  derived,  at  a  comparatively  early  period,  its  existing 
from  Africa,  as  Mr.  Wallace  believes  to  have  been  the  fact;  and, 
,  that  at  a  time  antedating  the  appearance  of  the  present  African 
,  Madagascar  was  actually  united  to  the  African  continent.* 
ica  is  now  not  only  currently  considered  to  be  the  "Old  World" 
pcally,  but  it  seems  probable,  as  has  recently  been  suggested,! 
he  Equine,  Tapiroid,  Bhinoceroid,  Cameloid,  Suilline,  and  Cervine 
,  the  Protimice,  and  possibly  the  Proboscidians,  Marsupials,  and 
&tes,  were  either  first  developed  in  America,  or  had  their  origin 
in  early  generalized  forms,  and  have  since  spread  to  the  more 
:ly  formed  continents  of  the  eastern  hemisphere.  Many  of  them, 
1  as  other  early,  generalized  types,  are  known  to  have  had  a  nearly 
mporaneons  existence  during  the  early  part  of  the  Tertiary  period 
in  America  and  Europe.  This  certainly  lends  probability  to  Mr. 
tee's  hypothesis  respecting  the  origin  of  the  present  Lemuriau 
• 

*  families  and  genera  represented  in  "  Lemuria",  theij  faunal  alii- 
,  and  areas  of  chief  distribution,  are  as  follows : — 

jdje. — Chiefly  developed  in  Madagascar,  bat  occurring  in  Tropical  Africa,  South- 
ern India,  and  tbe  Malay  Archipelago.  Represented  by  about  twelve 
genera  and  abont  fifty  species,  three-fifths  of  which  are  peculiar  to  Mada- 
gascar, and  three-fourths  of  tbe  remainder  to  Africa.  Genera : — Indris, 
Propitheeus,  Lemur,  Hapalemur,  Microcebus,  Lepilemur,  Ckirogaleus. 

NTONHDiE. — Peculiar  to  Madagascar  and  represented  by  a  single  species — Dau- 
bentonia  (=Chiromy8)  madagascariensis. 

opROCima:. — One  species  (Cryptoprocta  ferox),  found  only  in  Madagascar. 

rtdje. — Warmer  parts  of  Asia,  the  Malayan  Islands,  and  Africa.  Represented 
in  Madagascar  by  several  peculiar  genera  and  the  Indian  genus  Viverricula. 
Genera: — Fossa,  Galidia,  Galidictis,  Viverricula.  Species  of  the  African 
genus  Herpestes  also  reported. 

rid^e. — Peculiar  to  Madagascar,  and  embracing  the  single  genus  Eupleres. 

. — Eastern  hemisphere  generally.  Represented  in  Madagascar  by  species  of  the 
African  genus  Potamocharus. 

potamid2E. — African.  Represented  in  Madagascar  by  the  remaius  of  a  species 
believed  to  have  but  recently  become  extinct. 

pidjb. — The  tropics  everywhere,  except  Tropical  America.  Represented  in 
Madagascar  and  the  Mascarene  Island's  by  two  species  of  the  Indian  and 
Australian  genus  Pteropus.  m 

LOPnn><£. — Warmer  parts  of  the  eastern  hemisphere.  Represented  in  "  Lemuria" 
by  species  of  lihinolophus. 

Dgr.  Distr.  Anim.,  vol.  i,  p.  273;  Nature,  vol.  xvi  (Oct.  25,  1877),  p.  548. 
especially  Prof.  O.  C.  Marsh's  address  on  "  the  Introduction  and  Succession  of 
irate  Life  in  America",  delivered  before  the  Nashville  meeting  of  the  American 
ition  for  the  Advancement  of  Science,  Aug.  30, 1877. 
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VrESPKKTiLioNiD3:.— CoHmopolitan.  Represented  by  the  eoeinopolite  genas  Vrtpcrtilb. 
Embalu>nckid.e. — Warmer  piirtH  of  the  world.  Represented  by  the  genu*  Tapkazm. 
Centetidjs. — Confined  to  Madagascar  except  one  genus  (Solenodon)  in  the  West  Indies. 

Represented  in  Madagascar  by  nearly  a  dozen  Bpecies.    Genera: — CcuUkt, 

Ilemicentetes,  Ericulus,  Oryzorictes,  Eohinops. 
•Soricidje. — The  whole  world,  except  South  America  and  Australia.    Represented  in 

Madagascar  by  one  or  two  species  of  Croddura,  a  genus  found  in  Africa, 

and  the  warmer  parts  of  the  eastern  hemisphere  generally. 
Muriu£. — Cosmopolitan.   Represented  by  several  geuera  of  African  affinities,  namely, 

Xesomys,  Brachytarsomya,  Hypogeomys. 

VIII.— ANTARCTIC  REALM. 

The  Antarctic  Realm  is  geographically  almost  wholly  oceanic,  aud  its 
fauna  hence  consists  almost  exclusively  of  marine  or  pelagic  species. 
It  necessarily  embraces  not  only  the  Antarctic  Zone,  but  a  large  part 
of  the  cold  south-temperate,  since  very  few  of  its  characteristic  species 
are  wholly  restricted  to  the  Antarctic  waters.  It  will  hence  include  not 
only  the  few  small  groups  of  Antarctic  Islands,  but  also  Tierra  del  Faego 
and  the  Falkland  Islands,  and  perhaps  also  the  extreme  southern  shores 
of  South  America,  while  some  of  its  characteristic  forms  also  extend  to 
New  Zealand,  and  even  Australia  and  the  Cape  of  Good  Hope.  The 
only  mammals  that  can  be  considered  as  strictly  characteristic  of  this 
region  are  Pinnipeds  and  Cetaceans,  of  which  several  genera  of  each 
are  almost  wholly  restricted  to  it.  A  "  South  Frigid ",  "Antarctic*,  or 
•'South  Circumpolar*  "Zone",  "Kegum",  or  "Realm",  has  l>een  recog- 
nized by  various  writers  for  the  marine  invertebrates,  and,  by  von 
Pelzeln  for  birds,  with  limitations  much  as  here  assigned.  While  the 
number  of  species  peculiar  to  it  is  small,  it  is  large  relatively  to  the 
whole  number  represented,  especially  in  the  colder  latitudes.  There  is, 
of  course,  a  broad  belt  along  its  northern  border  of  a  transitional  char- 
acter, where  Antarctic  types  overlap  the  range  of  groups  characteristic 
of  south-temperate  latitudes. 

One  of  the  most  important  features  of  the  South  Circumpolar  or  Ant- 
arctic Kealm  is  the  resemblance  of  its  life  to  the  marine  life  of  the  Arc- 
tic or  North  Circumpolar  Realm.  While  perhaps  in  no  case  are  the 
species  identical,  the  genera  are  frequently  the  same,  uot  only  ainonj: 
the  mammalia,  but  among  invertebrates.  This  is  especially  significant 
as  regards  the  mammalia,  since  the  terrestrial  mammals  of  the  extreme 
north  and  extreme  south  present  no  such  parallelism,  but  the  utmost 
divergence.  Among  Pinnipeds,  most  of  the  genera  are  peculiar  to  either 
the  northern  or  southern  waters,  but  in  several  instances  the  genera  of 
the  two  regions  are  strictly  representative.  Thus,  Otaria  and  Arctoct- 
chains  of  tlit»  Southern  Seas  are  represented  in  the  Northern  by  JCttme- 
topias  and  Callorhinus  ZaJophus  and  Mtwrorhinw*  are  both  Northern 
aud  Southern.  Stenorhynchm,  Lobodon,  Leptonyx,  and  Oimnatophoca  are 
strictly  Southern,  while  Phoca,  Halicha'rus,  EriynathuH,  Cytttovhorfli 
Monachvff,  and  one  or  two  others,  are  strictly  Northern,  as  are  also  the 
Walruses.     The  Myxticeie,  or  Baleen  Whales,  among  Cetaceans,  have 
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>omewbat  similar  distribution.  While  a  few  genera  are  restricted 
pectively  to  the  Northern  and  Southern  waters,  the  larger  uninber 

common  to  both,  though  represented  by  different  species  in  the  two 
jons,  while  they  are  (in  some  cases  at  least)  absent  from  the  inter- 
ring tropical  seas.  A  large  proportion  of  the  Denticete,  or  Toothed 
sales  (Dolphins,  Porpoises,  Rorquals,  etc).,  are  either  limited  to  the 
rraer  seas  or  have  there  their  chief  development,  quite  a  number  of 
jera  beiug  peculiar  to  the  tropics.  Others,  however,  like  Monodon, 
5  eminently  boreal,  while  others,  like  Beluga,  are  common  to  the  colder 
ters  both  north  and  south  of  the  tropics.    In  most  cases,  however, 

know  as  yet  too  little  respecting  the  range  of  the  different  species 
d  genera  of  Cetacea  to  be  able  to  make  much  use  of  them  in  deter- 
nuig  questions  in  geographical  zoology. 

This  similarity  "between  the  marine  life  of  the  Arctic  and  Antarctic 
igions  evidently  indicates  that  the  forms  common  to  the  two  had  a 
mmon  origin,  and,  at  some  former  period,  a  continuous,  probably  cir- 
tmtropical,  distribution,  and  that  on  the  increase  of  temperature  in 
e  intertropical  regions,  through  well-known  geological  causes,  they 
»oght  the  more  compatible  cooler  waters  toward  the  poles.  The 
milarity  of  the  Arctic  and  Antarctic  marine  life  is  also  a  feature  that 
mrply  differentiates  the  fauna  of  the  South  Circumpolar  Eealm  from 
lat  of  the  South  Temperate  and  Tropical  Zones. 

III.— GENERAL  SUMMARY. 

As  stated  at  the  beginning  of  the  present  paper,  one  of  the  chief  topics 
ere  proposed  for  discussion  was  the  influences  and  laws  which  govern 
le distribution  of  life, — whether  it  is  or  is  not  co-ordinated  with  climatic 
)ues,  and  governed  in  a  large  degree  by  climatic  conditions,  and  espe- 
ally  by  temperature.  In  fact,  so  generally  is  temperature  recognized 
y  the  leading  writers  on  the  distribution  of  marine  life  that  it  seems 
jperfluous  to  reiterate  or  emphasize  this  principle.  That  the  zones  of 
fe  should  be  perhaps  a  little  less  obvious  over  the  land-areas, — in  con- 
eqoence  of  the  diversity  of  contour  resulting  from  differences  of  eleva- 
od,  and  the  interruptions  and  exceptional  conditions  due  to  mountain 
hains  and  high  plateaus, — than  over  the  oceanic  expanses,  is  naturally 
sbeexpected.  That  there  is, however,  a  similar  correspondence  between 
limatic  belts  and  the  zoues  of  life  seems  to  me  abundantly  evident, 
^shas  been  already  shown,  the  broader  or  primary  zones  are.  first,  an 
arctic  or  North  Circumpolar  Zone,  embracing  the  arctic,  subarctic,  and 
older  temperate  latitudes  of  the  northern  hemisphere,  throughout  the 
•hole  of  which  area  there  is  a  marked  homogeneity  of  mammalian  life, 
swell  as  of  animal  and  vegetable  life  in  general;  secoudly,  that  below 
his  there  is  a  broad  belt  of  life,  which,  in  its  general  facies,  is  distinctive 
•f  the  temperate  and  warm-temperate  latitudes,  aud  that  these  two 
ones  of  life  are  far  more  closely  related  inter  sc  than  with  the  life  of  the 
intertropical  regious,  with  which  regions  they  may  be  collectively  con- 
rasted,  and  together  receive  the  appropriate  name  of  "Arctogcea"; 
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thirdly,  it  has  been  shown,  so  far  as  the  northern  hemisphere  is  con- 
cerned, that  the  life  of  the  tropical  and  temperate  regions  of  the  same 
continent  is  more  widely  different  than  is  the  life  of  corresponding  ix>r- 
tions  of  the  temperate  and  colder  parts  of  the  (so-called)  Old  World  and 
the  New ;  fourthly,  that  the  life  of  Tropical  America  has  very  little  in 
common  with  that  of  the  tropical  portions  of  Asia  and  Africa ;  fifthly, 
that  the  life  of  the  South  Temperate  Zone  presents  a  fades  distinct  from 
that  of  the  tropics,  and  has  still  less  in  common  with  that  of  the  North 
Temperate  Zone ;   sixthly,  that  Australasia  is  so  highly  differentiated 
as  to  form  a  distinct  primary  region,  having  little  in  common  with  other 
lauds,  even  with  those  of  contiguous  regions,  or  those  having  a  similar 
geographical  position  ;   seventhly,  that  Madagascar  and  its  contiguous 
islands,  while  to  some  extent  African  in  affinity,  form  also  a  higbk 
specialized  region ;  lastly,  that  the  antarctic  and  cold  south -temperate 
oceanic  regions  are  recognizable  as  a  primary  region,  characterized  by 
a  peculiar  general  facie*  of  life  that  more  strougly  recalls  that  of  the 
corresponding  portions  of  the  northern  hemisphere  than  of  any  other 
portion  of  the  earth.     It  has  been  further  shown  that  the  Australian 
Realm  is  divisible  into  temperate  and  tropical  portions,  and  also  that  the 
land  surface  is  separable  into  zones  of  even  still  narrower  limits,  corre- 
sponding in  a  geueral  way  with  those  recognized  by  Dana  for  marine  life. 
The  almost  total  absence  of  identical  genera,  or  even  of  families,  ex- 
cepting such  as  are  essentially  cosmopolitan,  in  the  American  and  Old 
World  tropics,  as  well  as  the  distinctness  of  the   Lemuriau  Realm,  and 
the  almost  total  isolation  of  the  Australian  Realm,  evidently  require 
for  their  explanation  other  causes  than  merely  the  existing  climates 
The  geological  history  of  these  land-areas  and  their  fauna*  must  be  of 
course  considered  in  order  to  understand  their  present  relationships. 
As  the  northern   hemisphere  at  present  most  clearly  shows,  Dearly 
continuous  land  surface  and  similarity  of  climatic  conditions  implies 
identity  of  fauna,  while  isolation,  especially  when  joined  with  diverse 
climatic  conditions,  implies  diversity  of  life,  and  a  differentiation  propor- 
tionate to  the  degree  of  isolation,  and  the  length  of  time  such  isolation 
has  existed  ;  in  other  words,  that  the  present  waut  of  affinity  between 
the  life  of  the  Lemuriau  and  Australian  Realms  and  that  of  the  rest  of 
the  world  is  due  rather  to  their  long  geographical  isolation  than  to 
present  climatic  conditions,  and  that  we  here  find,  for  reasons  perhaps 
not  wholly  apparent,  the  remnants  of  a  somewhat  primitive  or  early 
fauna  that  was  formerly  shared  more  largely  by  other  areas  than  at 
present, — that  these  regions  became  isolated  before  the  development  of 
many  of  the  higher  and  now  prevalent  types  of  the  larger  and  more 
diversified  land-areas,  and  that  here  differentiation  has  proceeded  lesa 
rapidly  and  along  fewer  and  narrower  lines  than  elsewhere ;  further- 
more, that  the  present,  highly  diversified  fauna  of  the  chief  tropical 
areas,  in  comparison  with  the  fauna  of  the  northcircum polar  lands,  is 
due  in  part  to  the  southward  migration,  near  the  close  of  the  Tertiary 
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riod,  of  forms  adapted  to  a  high  temperature,  and  in  part  to  the  high 
e  of  differentiation  favored  by  tropical  conditions  of  climate.  Hence, 
pen :  1.  Arctic  and  cold-temperate  conditions  of  climate,  and  we  have 
auna  only  slightly  or  moderately  diversified;  2.  A  moderate  increase 
temperature,  giving  warm-temperate  conditions  of  climate,  and  we 
ve  the  addition  of  many  new  types  of  life;  3.  A  high  increase  of 
operature,  giving  tropical  conditions  of  climate,  and  we  have  a  rapid 
implication  of  new  forms  aud  a  maximum  of  differentiation.  Again, 
ren :  1.  A  loug-continued  continuity  of  laud  surface,  aud  we  have 
essential  identity  of  fauna;  2.  A  divergence  and  partial  isolation  of 
id-areas,  and  we  find  a  moderate  but  decided  differentiation  of  faunae  f 
A  total  isolatiou  of  land-areas,  and  we  have  a  thorough  and  radical 
fferentiation  of  faun®,  proportioned  to  the  length  of  time  the  isola- 
m  has  continued.  Hence,  the  present  diversity  of  life  is  correlated 
ttb  two  fundamental  conditions :  1.  Continuity  or  isolation,  past  as 
ell  as  present,  of  land  surface ;  and,  2.  Climatic  conditions,  as  deter - 
ined  mainly  by  temperature.* 

In  accordance  with  these  principles,  which  rest  on  incontrovertible 
ets  of  distribution,  it  follows  that  the  nearly  united  lands  of  the  North 
■esent  a  continuous,  almost  homogeneous,  arctopolitan  fauna;  that 
rther  southward,  in  the  warmer  temperate  latitudes,  we  begin  to  find 
marked  differentiation  on  the  two  continents ;  that  this  differentiation 
still  further  developed  in  the  tropical  continuations  of  these  same 
nd-areas,  till  an  almost  total  want  of  resemblance  is  reached,  except 
at  there  is  what  may  be  termed,  in  contrast  with  the  more  northern 
gions,  a  "  tropical  fades  "  common  to  the  two.  The  small  amount  of 
od  surface  belonging  to  these  primary  lAnd  regions  south  of  the  trop- 
s  have  no  more  in  common  (a  few  marine  species  excepted)  than  have 
esc  two  tropical  areas,  but  it  is  hardly  possible  for  them  to  have  much 
».  The  Antarctic  (mainly  oceanic)  region  has  a  fauna  strongly  recall- 
g  the  marine  fauna  of  the  Arctic,  but  has  no  resemblance  to  that  of 
e  intervening  area. 

The  northern  circumpolar  lands  may  be  looked  upon  as  the  base  or 
litre  from  which  have  spread  all  the  more  recently  developed  forms  of 
tminalian  life,  as  it  is  still  the  bond  that  unites  the  whole.  Of  the 
?  cosmopolitan  types  that  in  a  manner  bind  together  and  connect  the 
lole  mammalian  fauna  of  the  globe  (the  Lemurian  and  Australian 
alms  in  part  excepted),  nearly  all  have  either  their  true  home  or  be 
\g  to  groups  that  are  mainly  developed  in  the  northern  lands.    A  few 

'  Id  illustration  of  the  above,  it  may  be  added  that  the  circumpolar  lands  north  of 
mean  annual  of  3GC  F.,  or,  in  general  terms,  north  of  the  fiftieth  parallel,  with  ap- 
ximately  an  area  of  abont  12,500,000  square  miles,  have  representatives  of  al>out 
p-four  genera  of  mammals ;  Tropical  America,  with  an  approximate  area  of  about 
10,000  square  miles,  has  about  ninety  genera;  the  Indo-African  Realm,  with  au 
roximate  area  of  about  15,000,000  square  miles,  has  about  two  hundred  and  fifty 
era.  Hence  the  tropical  lands  arc  four  to  five  times  richer  in  genera,  in  proportion 
rea,  than  those  of  the  Cold- temperate  and  Arctic  regions. 
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have  beeu  pressed  a  little  to  the  southward  by  the  extreme  rigor  of  an 
Arctic  climate,  bat  are  still  characteristic  elements  of  all  boreal  faunas. 
The  very  few  truly  tropicopolitan  mammalia  are  either  Chiroptera,  or 
marine,  or  at  least  aquatic,  and  have  thus  exceptional  means  of  dis- 
persal. 

The  primary  regions  and  their  subdivisions,  recognized  in  the  preced- 
ing pages,  are  enumerated  in  the  subjoined  schedule. 

1. — Primary  divisions,  or  "Realms". 

1.  An  Arctic,  or  North  Cercumpolab. 

II.  A  North  Temperate,  divided  into  two  regions  and  eight  prov- 
inces. 

III.  An  American  Tropical,  with  three  regions.    (Provinces  not 

characterized.) 

IV.  An  I ndo  African,  with  two  regions  and  five  provinces. 
V.  A  South  American  Temperate,  with  two  provinces. 

VI.  An  Australian,  with  three  regions  and  two  provinces. 
VII.  A  Lemurian. 
VIII.  An  Antarctic  or  South  Oircumpolar. 

2. — Secondary  divisions,  or  "Regions". 

'    II.  North  Temperate  Realm :  1,  American ;  2,  Europaao- Asiatic. 

III.  American  Tropical  Realm:  I,  Antillean;  2,  Central  American; 

3,  Brazilian. 

IV.  Indo- African  Realm:  1,  African;  2,  Indian. 

VI.  Australian  Realm:  1,  Australian  (Australia,  Tasmania,  and  New 
Guinea);  2,  Polynesian ;  3,  New  Zealand. 

3. — Divisions  of  third  rank,  or  "  Provinoes". 

II,  1.  American  Region:  a,  Boreal*;  &,  Eastern;  c,  Middle;  d,  Western. 
II,  2.  Europueo  Asiatic  Region :   a,  European  ;   b,  Siberian  ;  o,  Mediter- 
ranean ;  d,  Manchuriau. 
IV,  1.  African  Region:  a,  Eastern;  b,  Western  ;  c,  Southern. 
IV,  2.  Indian  Region :  a,  Continental ;  6,  Insular. 
V.       Sontb  American  Temperate  Realm :  a,  Andean ;  b,  Pampean. 
VI,  1.  Australian  Region:  <j,  Australian;  b,  Papuan. 

*  A  '■  Boreal"  province  has  not  been  distinctly  recognized  in  the  preceding  pages  a* 
a  division  belonging  to  the  same  category  as  the  other  so-called  or  commonly  recog- 
nized provinces,  and  is  not  at  all  recognized  in  the  table  of  distribution  given  at  p. 
339.  It  is  nearly  equivalent  to  what  is  there  implied  by  "Cold  Temperate19.  I  hope 
soon  to  l>o  able,  in  a  paper  to  be  devoted  especially  to  a  consideration  of  the  geograph- 
ical distribution  of  North  American  mammals,  to  define  and  characterize  it  more  defi- 
nitely. 
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The  relation  of  the  different  primary  regions  and  their  subdivions 
may  be  approximately  indicated  diagrammatioally  as  follows: — 
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IT.   XVI -DESCRIPTIONS   OF  NEW  EXTINCT  VERTEBRATA 
FROM  THE  UPPER  TERTIARY  AND  DAKOTA  FORMATIONS. 


By  E.  D.  Cope. 


kRIACUS  DOLIGHOPSIS,  #p.  flOV. 

John  Collett,  of  the  Geological  Survey  of  Indiana,  discovered  iu  a 
te  lacustrine  deposit  in  Vandenburg  County,  Indiana,  a  number  of 
)stplioc€iie  fossils.  One  of  these  is  the  ulno-radius,  etc.,  of  a  Bos,  and 
other  is  the  left  mandibular  ramus  of  a  deer,  probably  of  the  genus 
iriacus.  The  jaw  differs  in  its  proportions  from  those  of  G.  virginianus, 
macrotis,  and  0.  columbianus,  with  a  considerable  number  of  which  I 
ive  compared  it  It  belonged  to  an  animal  of  the  average  size  of  the 
virginianus,  but  differs  in  haviug  the  diastema  an  inch  or  more  longer, 
bile  the  tooth-line  is  shorter.  Placing  the  first  molars  in  line,  the  last 
olar  of  the  fossil  form  attains  only  the  penultimate  column  of  that  of 
e  C.  virginianus;  in  some  cases  just  a  little  farther.  On  the  other 
md,  the  angle  of  the  mandible  extends  beyond  that  of  the  0.  virgini- 
tu«,  and  the  slope  of  the  anterior  base  of  the  coronoid  process  is  more 
adual.  At  the  same  time,  this  portion  is  less  oblique  in  the  transverse 
rection,  owing  to  the  prominence  of  the  external  face  of  the  ramus. 
lis  ramus  differs  also  in  the  great  prominence  and  anterior  position  of 
e  posterior  edge  of  the  masseteric  fossa,  which  leaves  behind  it  a 
de  oblique  face  little  developed  in  the  existing  species.  The  species 
ing  clearly  new,  I  call  it  Cariavus  dolichopsis. 

Measurements. 

M. 

>rizontal  length  of  ramus  from  alveolar  border 0.250 

ngth  to  first  molar 0.100 

ngth  of  symphysis 0.047 

ogthof  dental  series 0.0a5 

ngth  of  premolars 0.034 

:ogth  of  base  of  ascending  ramus 0.058 

evation  of  condyle 0.075 

'ngth  of  base  of  coronoid  process 0.021 

idthof  coronoid 0.021 

idtb  of  last  molar 0.011 

Jngthof  last  molar ^ 0.021 

wgth  of  third  premolar 0.011 

spthof  ramus  just  behind  symphysis 0.016 

Jpth  of  ramus  at  first  molar 0.026 

>pth  of  ramus  at  last  molar 0.028 

379 
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The  intercolumnar  tubercles  are  small,  and  are  ouly  present  in  tbe  true 
molar  teeth.  The  molars  are  about  half- worn ;  at  this  stage,  the  anterior 
lake  of  the  three  last,  communicate  with  tbe  median  inner  vertical  fis- 
sure, by  their  posterior  horu. 

AUCHENIA   VITAKEBIANA,  *p.  UOV. 

This  llama  is  represented  by  a  portion  of  tbe  left  maxillary  bone  sup- 
porting molar  teeth,  which  was  fouud  in  a  Pliocene  deposit  in  Oregon, 
in  association  with  two  larger  species  of  tbe  genus,  the  A.  hesterna 
and  the  A.  major  (Palauchenia  Owen).  Its  size  is  lees  than  those  at- 
tained by  the  two  species  named,  but  exceeds  considerably  that  of  A. 
lama  of  the  Andes.  The  details  of  the  structure  of  the  first  and  second 
true  molars  are  quite  similar  to  those  of  the  existing  species.  The  last 
premolar  is  broken  away,  but  its  roots  show  that  its  size  was  consider- 
able, lacking  little  iu  anteroposterior  diameter  that  of  the  first  molar. 
The  base  of  the  first  (or  third)  premolar  is  very  small.  It  possessed 
either  but  one  small  root,  or  possibly  two,  the  second  being  represented 
by  a  small  fossa  on  tbe  inner  side  of  the  anterior  root  of  the  last  pre- 
molar, of  doubtful  significance.  The  palatal  foramen  is  opposite  the 
line  of  contact  of  the  two  premolars,  instead  of  anterior  to  tbe  first,  as 
in  A.  lama.  The  infraorbital  foramen  is  over  the  line  of  contact  of  the 
last  premolar  and  first  true  molars. 

Measurements. 

Length  of  bases  of  molar  series,  the  lust  one  omitted Q.Q& 

Length  of  crown  of  first  true  molar 0.034 

Width  of  crown  «»l"  first  true  molar O.OM 

L-n^th  of  hase  of  last  premolar 0.020 

Width  of  palate  at  first  true  molar 0.042 

This  species  is  dedicated  to  Governor  John  Whitaker,  of  Oregon,  who 
discovered  the  locality  from  which  this  fossil  was  obtained.  The  forma- 
tion is  Pliocene. 

TiciiOLKPTrs  ZYGtoiATicus,  gen.  et  sp.  nov. 

Char.  gen. — This  genius  is  known  from  cranial  characters  ouly.  Den- 
tal formula,  1.  i* ;  ( ■.  ]  :  I'm.  ±  ;  M.  §.  Teeth  in  general  similar  to  tbo£0 
of  Oreodon;  the  true  molars  with  short  crowns ;  the  first  inferior  pre- 
molar the  functional  canine.  Preinaxillary  bones  consolidated  into  i* 
single  mass ;  symphysis  not  co-ossified.  A  preorbital  fossa,  and  a  large 
foramen  in  front  of  it,  bounding  the  maxillary  bone  superiorly  and 
posteriorly.    No  vacuities  between  the  orbits. 

This  genus  of  Oreodontidcv  occupies  an  interesting  position  between 
the  three  prominent  forms  of  the  family,  Oreodon,  Merycoclicsrus,  and 
Lcptauchcnia.  1 1  combines  the  dentition  and  preorbital  fossa  of  the  first 
with  the  solid  premaxillary  of  the  second  and  the  large  facial  vacuities 
of  the  third. 

Char,  specif. — The  T.  zygomaticus  is  only  known  from  the  cranium  of 
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lii  animal  of  the  size  of  the  Oreodon  major.  It  has  been  somewhat  flat- 
eued  by  lateral  pressure,  but  is  seriously  injured  in  the  nasal  region 
mly. 

The  front  is  convex  and  descending  toward  the  muzzle,  and  the  sa. 
jittal  crest  is  strong.  The  orbits  were  probably  closed  behind,  but  the 
>o8torbital  border  was  narrow,  and  is  not  completed  next  the  frontal  in 
he  specimen,  which  is  probably  due  to  pressure.  The  lateral  spines  of 
he  premaxillary  bones  rise  obliquely  backward,  shortening  the  face 
o  as  to  indicate  that  the  nasal  bones  are  short.  The  nasomaxillary 
uture  is  short,  and  is  terminated  behind  by  a  very  large  facial  foramen, 
rhich  has  a  greater  vertical  than  longitudinal  extent.  It  bounds  the 
uterior  margin  of  the  thin  lachrymal  bone  at  the  fundus  of  the  pre- 
rbital  fossa.  The  facial  plate  of  the  maxillary  is  plane.  The  zygo- 
matic arc  hsprings  abruptly  outward  above  the  fourth  premolar,  and 
as  a  wide  lateral  curvature  round  the  zygomatic  fossa.  Its  horizontal 
ridth  equals  its  depth  at  the  last  molar  tooth.  The  squamosal  portion 
f  the  zygomatic  arch  is  expanded  horizontally,  and  not  vertically,  hav- 
iig  a  nearly  straight  lateral  border  to  behind  the  line  of  the  postglenoid 
rocess,  where  it  terminates  in  an  obliquely  truncate  extremity.  This 
runcation  forms  with  the  mastoid  region  a  deep  notch.  The  post- 
;1enoid  process  is  small,  and  is  confined  to  the  inner  half  of  the  zygo- 
matic portion  of  the  squamosal  bone.  The  orbit  is  rather  small.  The 
nfraorbital  foramen  is  small,  and  probably  issues  above  the  fourth  pre- 
nolar,  but  its  position  is  somewhat  obscured  in  the  specimen  by  fissures. 
The  nasal  fissure  of  the  premaxillary  extends  downward  nearly  to  the 
Line  of  the  alveolar  bonier  of  the  maxillary.  The  alveolar  border  of 
the  premaxillary  extends  below  this  line,  and  is  convex  downward. 

The  mandibular  ramus  projects  a  little  behind  the  condyle,  and  de- 
scends in  a  vertical  straight  line,  and  is  then  regularly  convex.  The 
symphysis  is  quite  oblique. 

The  secoud  and  third  premolars  of  the  superior  series  are  longer  than 
the  fourth,  and  their  external  apices  are  in  advance  of  the  middle.  The 
superior  true  molars  are  remarkable  for  the  great  prominence  of  the 
vertical  ribs  which  mark  the  anterior  horns  of  the  external  crescents. 
The  posterior  one,  at  the  middle  of  the  tooth,  is  the  most  prominent,  and 
encloses  with  the  external  face  of  the  crown  a  deep  fossa.  There  is  a 
third  or  posterior  column  on  the  last  superior  molar,  which  forms  a  small 
heel  on  section.  The  external  ribs  of  the  inferior  true  molars  are  very 
prominent,  and  the  last  possesses  a  prominent  fifth  lobe,  or  heel.  The 
incisors  are  rather  small,  the  external  as  usual  the  largest.    The  canines 

are  but  little  enlarged. 

Measurements. 

M. 

Length  from  premaxillary  to  occipital  condyles  0.225 

Length  from  premaxillary  to  postglenoid  process 0.175 

Length  from  premaxillary  to  end  of  last  upper  molar  0.116 

Leogth  from  premaxillary  to  opposite  anterior  border  of  orbit 0.084 

Width  of  zygoma  external  to  postglenoid  process  0.027 
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Width  of  zygoma  above  last  superior  molar  0.083 

Depth  of  maxillary  bone  at  second  premolar 0,053 

Depth  of  common  pre  maxillary  at  middle 0.014 

Depth  of  ramus  mandibnli  at  condyle 0.064 

Depth  of  ramus  mandibnli  at  last  molar 0.044 

Depth  of  ramus  mandibnli  at  second  premolar 0.032 

Length  of  superior  molar  series 0.095 

Length  of  superior  premolars 0.044 

Length  of  superior  last  molar OMi 

There  is  some  resemblance  between  this  species  and  some  of  the  Merf 
cochceri,  including  under  this  head  the  Merychyi  according  to  Leidy's 
latest  view.  It  may  be  readily  distinguished  from  the  M.  elegans  and  M. 
rusticus  by  the  deep  nareal  fissure  of  the  preinaxillary,  and  the  salient 
ri<lges  of  the  molar  teeth,  together  with  very  prominent  malar  bone  aod 
zygomatic  arch.  The  same  characters  distinguish  it  also  from  the  M. 
proprius  and  M.  major,  which  are  besides  much  larger  species. 

From  the  Upper  Miocene  of  Montana;  found  by  my  assistant,  J.  C. 
Isaac. 

A  brief  notice  of  this  species  appeared  in  the  American  Naturalist 
for  February,  1878. 

Blastomeryx  borealis,  Cope,  Paltentological  Bulletin,  28,  p.  222. 

Additional  specimens  of  this  species  enable  me  to  add  some  points 
of  importance  to  the  generic  and  specific  characters  which  I  have  already 
given. 

The  posterior  lake  of  the  superior  premolars  is  represented  by  a  loop 
or  circle  of  enamel.  The  borders  of  the  lakes  of  the  true  molars  are 
plicated,  as  in  some  of  the  species  of  horses.  There  is  a  strong  sagittal 
crest  and  a  high  iuion.  The  bases  of  the  horns  are  expanded  outward 
in  a  vertical  lamiuar  bonier. 

Aphelops  fossiger,  sp.  nov. 

This  rhinoceros  is  known  from  a  considerable  number  of  specimens. 
Among  these  are  three  more  or  less  complete  crania,  in  some  of  which  ft 
large  part  of  the  deutitiou  remains.  These  are  all  from  the  Loup  Fork 
beds  of  Kansas.  They  afford  an  excellent  basis  of  comparison  with 
the  Ajriielops  already  described  from  Nebraska,  Colorado,  and  New 
Mexico. 

This  species  reached  larger  dimensions  than  any  of  those  already 
described  from  this  continent,  excepting  only  the  Aphelops  jemezanus 
Cope,  from  New  Mexico.  I  compare  it  with  the  A.  megalodus,  of  which 
1  procured  a  perfect  aud  some  imperfect  skulls  in  Colorado  in  1873. 

The  occipital  outline  is  expanded  latterly,  and  is  nearly  horizontal 
above.  It  is  vertical  in  pro  tile,  and  the  fossa  for  the  ligamentum  nucha 
is  divided  by  a  vertical  massive  keel.  The  condyles  are  rounded,  and 
not  flattened  at  their  extremities.  The  paramastoid  and  postglenoid 
processes  are  of  nearly  equal  lengths,  and  the  meatus  auditorius  is 
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osed  below  by  contact  of  the  mastoid  and  squamosal  bones,  which  do 
>t  co-ossify.  The  temporal  fossse  are  only  separated  above  by  a  nar- 
w,  low,  median  ridge,  which  is  obsolete  in  some  specimens.  The 
p  of  the  skall  is  horizontal  in  profile,  as  is  the  zygoma.  The  pre- 
bital  region  is  convex,  and  the  supraorbital  border  is  horizontal  and 
n vex.  Infraorbital  foramen  above  the  third  premolar,  and  the  other 
•ove  and  behind  the  former.  In  the  best  preserved  cranium,  the 
>lars  of  the  right  side  are  preserved.  These  are  markable  for  the 
eat  depth  of  their  sinuses,  the  posterior  notch  being  closed  very  early, 
d  forming  a  deep,  isolated  pit.  The  transverse  valley  is  almost  closed 
•  the  protuberances  of  its  walls,  and  is  strongly  curved  backward  at 
i  extremity.  In  the  same  specimen,  the  inner  extremity  of  the  anterior 
est  of  the  true  molars  is  pinched  into  a  peninsula  by  two  opposite  ver- 
bal grooves.  No  cingulum  on  the  inner  base  of  the  true  molars.  The 
eth  are  of  relatively  large  size. 

In  a  fourth  specimen,  the  posterior  part' of  the  mandibular  ramus  is 
eserved.  This  has  the  flat,  anterior  base  of  the  coronoid  process,  and 
impressed  ramus  of  the  A.  megalodus,  as  distinguished  from  A.  crassus 
id  A.  jemezanus,  but  the  form  is  quite  different  from  that  in  the 
rstnamed  species.  The  last  molar  is  considerably  in  advance  of  the 
&se  of  the  coronoid,  and  the  latter,  iustead  of  rising  vertically,  slopes 
way  posteriorly  toward  the  condyle.  The  latter  is  unusually  robust, 
he  masseteric  fossa  is  deeper  than  in  the  A.  megalodus,  as  is  also  the 
terygoid  fossa. 

Measurements. 

M. 

.*ngth  of  skall  along  base  to  front  of  third  premolar 0.550 

iVidtbof  occiput  above  middle 0.200 

Elevation  of  occiput 0.230 

Depth  of  zygoma  at  orbit 0.075 

Uugth  of  Pm.  2-3  +  M.  1-2-3 0.280 

Length  of  true  molar  series 0.190 

Length  of  second  true  molar 0.072 

Width  of  second  true  molar 0.060 

Width  of  third  true  molar 0.075 

Length  of  third  true  molar 0.062 

Width  of  palate  between  bases  of  third  true  molars 0.070 

In  A.  megalodus,  the  occiput  is  narrowed  upward  instead  of  widened, 
the  tooth-crowns  are  short,  and  the  nasal  bones  are  long,  extending 
anterior  to  the  eutire  dental  series.  It  is  a  smaller  species;  the  type- 
specimens  are  adult,  while  in  the  skull  of  A.  fossiger,  above  described, 
the  last  molar  is  not  fully  protruded. 

iPHELOPS  MALACOEHINUS,  8J).  1WV. 

This  large  species  presents  many  differences  from  the  A.  fossiger  and 
l.  megalodus.  The  parietal  region  rises  obliquely  from  the  front  to  an 
levated  occiput.  The  zygoma  slopes  obliquely  upward  and  backward, 
he  interorbital  region  is  wide,  but  the  superciliary  borders  are  not  con- 


Diameter  of  second  true  molar  < 
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vex  and  horizoutal,  but  contract  directly  into  the  temporal  fosse.  The 
nasal  bones  are  very  short  and  small,  ceasiug  above  the  third  superior 
molar.  The  anteorbital  region  is  concave,  and  there  are  three  infra- 
orbital foramina,  one  within  the  nasal  cavity.  The  superior  edge  of  the 
maxillary  is  broadly  incurved.  There  are  two  lachrymal  foramina,  both 
within  the  orbit.  The  palatine  and  pterygoid  regions  are  wider  than  in 
A.  fossiger,  and  the  pterygoid  processes  of  the  alisphenoid  originate 
farther  back.  The  crowns  of  the  molars  are  short,  with  posterior  notch 
not  inclosed,  and  resemble  those  of  A.  megalodus. 

Measurements. 

M. 

Length  of  skull  to  first  premolar  along  base 0.550 

Length  of  true  molar  series 0.160 

anteroposterior 0.068 

transverse 0.068 

Width  of  palate  between  bases  of  third  true  molars 0.110 

Interorbital  width O.230 

Length  of  freepart  of  nasal  bones 0.140 

Elevation  of  occiput  from  base 0.320 

This  rhinoceros  is  quite  unlike  anything  yet  discovered.  I  possess 
a  fine  cranium,  which  was  fouud  in  the  Loup  Fork  beds  of  Kansas  by 
my  assistant,  R.  S.  Hill. 

Mylagaulus  sesquipedalis,  gen.  et  sp.  nov. 

Char.  gen. — Order  Rodentia.  Represented  by  a  molar  tooth,  which  is 
the  first  or  last  of  the  series.  It  is  rootless,  and  is  oval  in  section,  the 
long  diameter  being  probably  transverse  to  the  long  axis  of  the  cranium, 
and  shortening  toward  the  apex  of  the  crown.  Shaft  curved  in  the  di- 
rection of  its  short  diameter.  The  tooth  is  inclosed  iu  an  uninterrupted 
sheath  of  enamel,  without  inflections.  Within  this  are  several  enamel 
tubes,  which  form  oval  and  crescentic  figures  in  section  on  attrition. 
The  long  diameters  of  these  are  parallel  with  those  of  the  crown. 

The  peculiar  molar  tooth  which  indicates  the  genus  above  described 
is  not  comparable  to  that  of  any  recent  or  extinct  type  now  known  from 
this  continent.    The  entiie  inclosure  of  the  subordinate  enamel  areas 
within  the  investing  cylinder  resembles  most  the  arrangement  seen  in 
the  inferior  molars  of  some  species  of  Dasyprocta  when  much  worn,  and 
it  is  quite  probable  that  the  genus  Mylagaulus  belongs  to  the  same 
family.    It  differs  from  the  genera  which  are  known  in  the  transverse 
relation  of  the  long  diameter  of  this  tooth  to  that  of  the  skull,  as  well 
as  in  the  resulting  narrow  forms  of  the  inclosed  enamel  areas.    It  is 
possible  that  in  an  earlier  stage  of  wear  some  of  these  areas  may  have 
opened  on  the  internal  or  external  faces  of  the  tooth,  but  this  is,  of 
course,  uncertain,  and  is  less  probable  than  if  the  fore-and-aft  diameter 
of  the  crown  were  greater. 

Char,  specif. — Grinding  surface  a  regular  oval.  Enamel  areas  two 
longer  and  four  shorter.  Of  the  former,  one  is  an  open  crescent,  extend- 
ing from  near  one  extremity  of  the  grinding  face  to  near  its  middle:  the 
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other  originates  near  the  corresponding  position  at  the  opposite  end  of 
the  surface,  and  then  curves  on  itself,  forming  more  than  a  semicircle. 
Between  these  and  the  more  convex  side  of  the  tooth  are  three  elongate- 
oval  enamel  areas,  the  two  longest  of  which  overlap  each  other.  On  the 
opposite  side  of  the  principal  areas  there  is  bat  one  lesser  area,  which 
is  adjacent  to  the  median  extremity  of  the  less  carved  of  the  principal 
areas,  and  parallel  with  its  inner  half.  The  shaft  is  a  good  deal  more 
compressed  at  the  base,  and  the  long  diameter  is  somewhat  greater  than 
above.  One  side  of  the  shaft  is  convex  in  both  directions;  the  opposite 
side  is  concave  in  the  long  direction,  and  slightly  convex  transversely. 
The  enamel  is  obsoletely  rugose. 

Measurements. 

M. 

Length  of  crown  as  worn 0.0130 

Diameter  of  grinding-face \  l°D* ?^ 

.  *         (short 0.0050 

The  size  of  this  species  was  at  least  that  of  the  American  porcupine. 
The  remains  on  which  it  is  founded  were  found  by  R.  S.  Hill  in  the 
Loop  Fork  beds  of  Kansas. 

MlXODON  SODAIJ8,  Sf.  ftOV. 

The  occurrence  of  this  genus  of  sloths  in  Oregon  was  pointed  out  some 
years  ago  by  Professor  Leidy,  as  indicated  by  a  specimen  preserved  in 
die  nraseam  of  the  Smithsonian  Institution,  bat  the  means  of  determining 
its  specific  relations  to  the  other  species  of  the  genus  were  not  at  that 
tine  extant.  A  number  of  phalanges,  including  those  of  the  ungues, 
contained  in  my  collection,  demonstrate  that  the  species  of  Oregon  was 
quite  different  from  those  of  the  eastern  portion  of  North  America. 

The  ungual  phalange  selected  for  description  has  its  basal  sheath 
de?eloped  on  one  side  only ;  its  place  is  taken  on  the  opposite  side  by  a 
prominent  rim,  which  is  taberculate  and  notched.  The  rim  is  low  on  the 
:  toperior  part  of  the  proximal  extremity,  and  is  separated  from  the  artic- 
■  liar  cotylus  by  a  concave  subvertical  surface,  wider  than  long.  The 
basal  tendinous  insertion  is  sabdiscoid  and  flat,  with  a  lateral  projecting 
riai,  which  is  pierced  at  the  base  by  the  arterial  foramina.  The  general 
form  of  the  phalange  is  more  compressed  than  ia  Mylodon  karlani.  Its 
superior  middle  line  is  broadly  rounded,  and  continues  nearly  uniform 
to  the  apex.  One  side  is  subregularly  convex ;  the  other  is  divided  into 
three  planes.  The  middle  one  of  these  is  flat,  and  terminates  in  a  short 
lateral  ridge  which  extends  to  the  apex.  The  superior  plane  becomes 
somewhat  concave  near  the  apex,  and  the  inferior  gently  convex. 

The  proximal  phalanges  have  tbe  form  usual  in  the  genus.  They  are 
rather  short,  and  with  the  trochlear  tongues  and  grooves  strongly 
marked.  The  proximal  extremities  are  especially  expanded  iu  the  ver- 
tical direction. 
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Measurement*. 

Length  of  ungual  phalange 0.1ft 

Vertical  proximal  depth - 0.058 

Vertical  depth  at  middle  of  inferior  tendinous  tnberositj 0.055 

Vertical  depth  just  beyond  inferior  tuberosity 0.044 

Width  of  proximal  ootyius 0.068 

Width  of  unguis  at  middle -. 0X133 

Width  of  unguis  near  end O.080 

Length  of  penultimate  phalange 0.065 

Depth  of  penultimate  across  condyles 0.040 

Width  of  penultimate  across  condyles 0.033 

Depth  of  proximal  end 0.068 

In  size,  this  species  equalled  the  M.  harluni  or  the  Megalonyx  jejfvr- 
son  H. 
From  the  Pliocene  of  Oregon. 

TrRAOULUS  MACROPUS,  Sp.  HOV . 

This  cormorant  is  represented  by  numerous  bones  in  my  collection, 
of  which  I  select  three  nearly  perfect  tarso-metatarsi  as  representative. 
One  of  these  is  4mm  longer  than  the  others,  and  is  one-fourth  of  its 
length  longer  than  the  corresponding  bone  in  the  O.  dilophus.  The 
shaft  is  grooved  in  front  deeply  for  the  proximal  third,  shallowing  to 
and  on  the  remaining  portion,  with  the  external  margin  the  more  ele- 
vated, but  descending  distally.  On  the  posterior  face  of  the  shaft  there 
is  a  median  longitudinal  angle  along  the  distal  half  of  the  length,  which 
curves  outward  to  the  inner  base  of  the  external  trochlea.  The  hypo- 
tarsal  crest  disappears  on  the  inner  side  of  the  middle  crest,  near  its 
proximal  extremity.  A  delicate  crest  originates  at  the  inner  sideof  the 
proximal  end,  and  curving  backward  returns  to  the  inner  side  at  the 
anterior  base  of  the  external  trochlea.  There  is  a  rough  ridge  on  the 
inner  side  of  the  posterior  face  of  the  shaft  on  its  distal  third.  The 
borders  of  the  trochlea  are  prominent,  particularly  the  posterior  ex- 
tremities of  those  of  the  median  trochlea.  There  is  a  median  longitud- 
inal angle  on  the  proximal  third  of  the  inner  side,  and  a  weaker  one  on 
the  postero-internal  side  for  the  proximal  fourth.  The  four  insertions  of 
the  flexor  tendons  of  the  tarso- metatarsus  are  distinct.  The  hypotareus 
is  not  so  long  as  in  G.  dilophus  and  G.  penicillatus,  and  terminates  ob- 
tusely. Its  length  is  equal  to  the  antero  posterior  diameter  of  the  in* 
ternal  cotvlus,  whereas  it  is  greater  in  the  two  species  named.  The 
tendinous  canal  on  their  inner  side  is  open  and  not  closed,  as  in  the  two 
species  named,  and  it  is  as  large  as  the  groove  at  the  base  of  the  hypo- 
tarsus.  The  external  cotylus  is  a  little  smaller  than  the  internal,  and 
has  a  truncate  external  border ;  the  external  posterior  notch  is  small. 

Measurements  M. 

length,  No.  1   0.082 

Width,  proximally   0.017 

Width  at  middle  of  shaft   0.0095 
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sU'rior  diameter  proximal ly 0.031 

sterior  diameter  at  middle 0.008 

sturior  diameter  of  median  trochlea 0.01O 

sterior  diameter  o'f  internal  nut yln» 0.011 

o.S 0.081 

e  diameter  of  all  ttie  trochlea)  at  their  middles 0.017 

0.3 0.085 

e  diameter  of  trochlea: 0.019 

pecies  appears  to  have  beea  common  in  the  Pliocene  of  Oregon, 

was  discovered  by  Charles  H.  Sternberg.  In  measurements  it 
ably  exceeds  the  O.  dilophus,  which  is,  according  to  Professor 
diagnosis,*  the  largest  of  the  North  American  species.  With 
I,  the  extinct  0.  idahensis  Marsh  nearly  agrees  in  measurements, 

g  a  little  the  corresponding  parts  of  the  living  bird.  These  I 
1  the  opportunity  of  studying  through  the  great  courtesy  of  the 
it  of  the  Smithsonian  Institution.  The  specimen  examined  is 
:o  of  the  Smithsonian  Catalogue. 

QYPSTBATtTS,  sp.  nov. 

;]<.■  tnrso-metatarsos,  perfect  except  in  the  bypotarsae,  represents 
se.  It  is  nearest  to  the  A.  canadensis  among  American  geese, 
smpare  the  specimen  with  the  corresponding  bones  of  three 
als  of  that  species,  two  of  them  cotemporary  fossils,  and  one  a 
>ird,  No.  11086  of  the  Smithsonian  Catalogue.  For  the  use  of 
r  I  am  indebted  to  Professor  Henry. 

ement  mentioned  is  longer  and  more  Blender  than  that  of  the 
tensis,  and  differs  in  a  variety  of  points  from  that  bird.  The 
1  two-fifths  of  the  shaft  is  more  deeply  grooved,  and  the  lateral 
ire  more  prominent.  This  is  especially  true  of  the  external 
bich  continues  straight  to  the  anterior  border  of  the  diaphysis, 
is  wanting  or  weak  in  the  A.  canadensis.  The  external  side  is 
ne,  or  nearly  bo,  to  this  angle,  while  in  the  existing  bird  it  is 
having  a  narrow  convex  surface,  which  passes  insensibly  into 
irior  and  posterior  faces.  This  character  continues  to  distiu- 
ie  external  faces  of  the  shaft  of  the  bone  to  near  the  distal  ex- 
in  the  two  species.  The  lingular  posterior  edge  of  the  inner 
nore  prominent  than  the  corresponding  and  fainter  posterior 
f  the  inner  face.  From  this  it  follows  that  tbe  posterior  face  of 
\  at  its  middle  is  oblique,  sloping  forward  and  inward.  In  A. 
ns  it  is  plane  or  gently  convex.  The  superior  part  of  the  pos- 
ce  is  oblique  in  the  opposite  direction,  and  is  much  narrower 
i  corresponding  face  in  A.  canadensis. 

Measurements.  iL 

booe 0.087 

!proximalty 0.016 

medially 0.006 

distally 0.018 

internal  cotylus    0.007 

*U.  8.  Pue.  K.R.  Hurveys,  ix,  p. 877. 
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This  goose  bad  longer  legs  and  probably  larger  dimensions  than  any 
of  the  existing  North  American  species.  It  was  discovered  in  the  same 
locality  as  the  last  species  by  Professor  Thomas  Condon,  of  Eugene 
City,  Oreg. 

Cygnus  paloregonus,  sp.  nov. 

Represented  by  numerous  bones,  especially  by  four  tarsometatarsal, 
two  of  which  are  nearly  perfect.  These  indicate  a  species  of  the  size  of 
those  now  existing  on  this  contiueut,  bnt  different  from  them.  The 
characters  of  the  three  species  are  contrasted  in  the  following  table:— 


Shaft 

Posteriorly... 


Iuner  side — 

Outer  side 

Hypotarsal  creettt 


CotyU 


Distal  tendinous 


External  tide  die* 
tally. 


0.  buccinator. 


More  slender 

Slightly  eon  vex  ;  no  ridges 


Flat  nroximally 

Proximal  concavity  deep  . . 

Third  crest  not  descending 
below  foramen;  longer 
than  second ;  fourth  not 
reaching  foramen . 

Outer  larger  than  inner, 
well  separated  from  in- 
ner by  a  narrow  deep 
space;  posterior  facet 
not  distinct. 


Small. 


Smooth. 


C.  paloregonug. 


More  robust 

Convex ;  two  rough  lateral 
and  a  narrow  median 
ridge. 

Convex  nroximally 

Proximal  concavity  deep  . . 

Third  crest  reaching  below 
foramen,  longer  than 
second ;  fourtn  sending 
keel  over  foramen. 

Outer  not  larger  than  in- 
ner, separated  by  a  wide 
open  Apace ;  posterior 
faoet  not  distinct 


Large 


Ridged 


OL  amerieannt. 


If  ore  robust. 

Concave;  two  lateral  ridrti 


Convex  proximsllj. 

Proximal  concavity  deep. 

Third  crest  not  reaebui 
below  foramen,  eon* 
second;  fourth  reaching 
foramen. 

Outer  considerably  larfff 
than  inner,  tramm* 
separated  by  a  shalto*. 
Uttle  marked  epacr:  ps> 
terior  meet  quite  di* 
Unci. 

Least. 

Smooth 


The  lateral  ridges  which  bound  the  posterior  face  in  this  species, 
which  are  wanting  in  C.  buccinator  bnt  present  in  C.  americanus,  are 
strongly  convex  backward,  so  as  to  narrow  their  interspace  in  a  manner 
not  seen  in  either  of  the  recent  species.  Their  divergence  at  the  ex- 
tremities causes,  in  the  proximal  end  of  the  bone,  that  the  posterior 
face  is  considerably  wider  than  in  the  G.  buccinator. 

Measurements.  * 

Length  of  tareometataraus 0.115 

[  proximally 0.085 

Transverse  diameter ^  medially 0.011 

Idistally O.084 

4     .       v        .       S  medially O.0W 

Antero-ponterior  diameter./          .     ;  nMA 

1  J  of  middle  trochlea 0.01O 

For  the  opportunity  of  studying  the  osteology  of  the  existing  birds  of 
North  America,  I  am  indebted  to  the  Smithsonian  Institution.  The 
specimens  of  the  Cygnus  buccinator  and  C.  americanus  which  I  have  ex- 
amined are  the  Xos.  8033  and  11003  of  the  Smithsonian  Catalogue, 
respectively. 

This  swan  was  discovered  by  Kx-Governor  Whitaker,  of  Oregon,  in 
the  Pliocene  formation  of  that  State.    The  same  bird  was  afterward 
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red  by  my  assistant,  Mr.  C.  H.  Sternberg,  who  obtained  at  one 
:y  the  bones  of  the  following  birds:— 

Podi'ceps  occidentalis. 
Podiceps  near  californicus. 
Podilymbus  podiceps. 
Oraculus  macropus,  sp.  nov. 
An8er  hypsibatus,  sp.  uov. 
Anser  canadensis. 
Anser  albifrons  gambeli. 
Anser  near  nigricans. 
Cygnus  palorcgonus,  sp.  nov. 
Fulica  americana. 
se  were  associated  with  the  following  Mammalia: — 

Auchenia  vitaleeriana,  sp.  nov. 
Auchenia  magna  (Palauchenia  Ord). 
Auchenia  hesterna. 
Equus  major. 
Equus  occidental. 
Elephas  primigenius. 
Canis  latrans. 
Lutra  uear  piscinaria. 
Castor  fiber. 
Titomomys  talpoides. 
Thomomys  near  clusius. 
Mylodon  sodalis,  sp.  nov. 

iiropiius  Discntus,  gen.  et  sp.  not. 

brm  of  this  order  has  recently  been  discovered  in  the  Dakota  beds 
)lorado  by  Mr.  Lucas,  which  is  quite  different  from  those  already 
anced.  The  vertebra)  resemble  those  of  typical  Dinosauria  in  their 
ty  and  slightly  amphiccelous  extremities  and  in  the  wide  discoi- 
>rm  of  the  proximal  caudals,  but  differ  from  them  in  the  extraordi- 
elevation  of  the  dorsal  zygapophyses,  which  stand  on  a  stem  com- 
l  of  the  neurapophyses.  The  anterior  zygapophyses  of  the  dorsal 
bne  are  united  on  the  middle  line,  forming  a  basin,  which  receives 
osterior  zygapophyses.  This  is  not  the  case  in  the  anterior  caudals, 
e  the  zygapophyses  have  their  usual  position,  and  the  summit  of 
eural  spine  is  expanded  transversely.  This  genus  has  been  named 
e  (American  Naturalist  for  March,  1878)  Hypsirophus,  and  the  species 
scums.  The  dorsal  vertebra  of  the  latter  measures  0m.105  to  the 
of  the  neural  arch,  and  0m.300  to  the  middle  of  the  faces  of  the  pos- 
*  zygapophyses.  The  ceutrum  is  0m.105  wide.  The  caudal  centrum 
175  wide  audOm.160  high.  The  neural  arch  and  spine  are  0ra.575  high, 
the  latter  0m.04()  wide  at  the  base  aud  0m.130  wide  at  the  summit. 
*pecies  was  as  large  as  Hadrosaums  foulkii.  It  is  not  impossible 
it  may  be  the  same  as  the  Lcelaps  trihedrodon  Cope  (Bull.  U.  S. 
Surv.  Terrs.,  1877,  iii,  806). 
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This  species  was  referred  by  me  to  the  genus  Lcelap*  provisionally, 
as  no  characters  could  be  discovered  in  the  mandibular  ramus  and  teeth, 
tbe  only  portions  in  my  possession  which  indicated  a  genus  distinct  from 
those  already  known.  I  have  since  received  from  Mr.  Lucas  a  femur 
and  other  bones  from  the  locality  from  which  the  jaw  and  teeth  were 
derived,  which  is  appropriately  proportioned  to  them,  and  in  other  re- 
spects similar  to  the  corresponding  parts  of  other  carnivorous  Dinosaxria. 
A  comparison  with  the  femora  of  Lcelaps  and  Megalotaurus  shows  that 
the  carnivore  of  the  Dakota  Reptilian  fauua  can  be  referred  to  neither 
of  these  genera.    Its  characters  are  as  follows: — 

Head  flattened  and  transverse.  Great  trochanter  not  produced  to  the 
head,  prominent,  and  terminating  in  a  free  apex.  A  considerable  third 
trochanter  on  the  posterior  inner  side  of  the  shaft.  Condyles  very  con- 
vex, moderately  produced,  separated  by  a  well-marked  trochlear,  sod 
deep  popliteal  grooves;  surface  not  pitted.  An  epicondylar  projec- 
tion on  the  interior  side  of  the  internal  condyle. 

In  the  compressed  and  transverse  head  this  genus  agrees  with  Lalap, 
but  the  internal  epicondylar  tuberosity  is  not  fouud  in  that  genus.  Tbe 
distal  extremity  of  the  femur  rather  resembles  that  of  Megalosaum, 
which,  according  to  Owen,  presents  the  tuberosity  in  question.  This 
genus  has,  however,  according  to  the  same  author,  a  round  head,  so  as  J- 
to  be  quite  distinct  from  that  of  this  form.  From  the  other  Dinotaurk 
of  the  Dakota,  whose  femora  are  known,  which  belong  to  the  genera 
Camarasauru8  and  Amphu'wlias,  the  iuternal  epicondylar  enlargement, 
or  rather  the  contraction  of  the  internal  condyle,  readily  separates  it,  a$ 
well  as  the  larger  third  trochanter  and  flat  head. 

In  specilic  characters,  this  femur  is  intermediate  between  the  Megah- 
saurus  buvklawlii  and  the  Lcelaps  aquiluuguis.  The  shaft  is  straight, 
moderately  robust,  and  with  a  transversely  oval  section. 

HRACIIYKOPHUS   Al.TAKKANSANUS,  gC7l.  Ct  ftp.  HOV. 

Char.  yen. — These  are  exhibited  in  vertebra*  of  the  amphicoelous  type, 
with  the  articular  concavities  rather  shallow,  and  the  centra  not  short- 
ened. What  is  probably  a  dorsal  vertebra  is  shorter  than  those  of  more 
posterior  position.  None  of  them  display  hypapophyses,  or  any  other 
apophyses  or  costal  articular  surfaces.  A  remarkable  character  of  tbe 
genus  is  the  shortness  of  the  pit-like  facet  for  the  attachment  of  tbe 
neurapophysis.  It  is  relatively  longer  on  the  anterior  vertebra,  while 
on  the  posterior  vertebras  it  occupies  little  more  than  one-third  the 
length  of  the  centrum,  those  of  the  opposite  sides  approaching  closely 
the  middle  line.    Tissue  of  the  centra  rather  coarsely  spongy. 

This  genus  presents  characters  different  from  those  of  any  Dinosau- 
rian  or  Crocodilian  with  which  I  am  acquainted.  The  neural  arches 
being  lost,  some  important  indications  are  wanting. 

Cluir.  specif. — The  concavities  of  the  articular  faces  of  the  vertebra 
are  somewhat  unsymmetrical,  having  one  or  more  fossae  at  or  near  their 
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fundus.  The  faces,  both  lateral  and  inferior,  are  concave  in  all  the  cen- 
tra, and  do  not  display  any  sculpture  of  the  surface.  The  fossae  of  ar- 
ticulation of  the  neurapophyses  of  the  dorsal  vertebra  are  short  and 
wide,  and  have  a  deep  transverse  groove  near  the  middle.  Those  of 
;he  posterior  vertebrae  are  pyriform,  with  the  apices  diverging,  and  ap- 
proaching nearer  the  articular  extremity  than  the  wide  portion  of  the 
bssa  does  the  opposite  end.  The  wider  portions  are  most  deeply  exca- 
vated, and  approach  near  together.  The  borders  of  the  articular  faces 
ire  more  or  less  bevelled  or  recurved.  The  sides  of  all  the  centra,  includ- 
iig  the  dorsal,  present  an  obtuse  longitudinal  angle  above  the  middle, 
giving  a  hexagonal  section. 

Measurements. 

M. 

anteroposterior 0.045 

transverse 0.046 

vertical 0.046 

Length  of  fossa  for  neurapophysis 0.019 

|  antero-posterior 0.050 

Diameter  of  lumbar <  transverse 0.039 

[vertical 0.040 

Length  of  fossa  for  neurapophysis 0.018 

(antero-posterior 0.050 

transverse 0.036 

vertical 0.038 

Length  of  fossa  for  neurapophysis O.OsiO 

The  vertebrae  indicate  for  this  reptile  a  size  similar  to  that  of  a  fully 
grown  alligator.    Discovered  by  O.  W.  Lucas  near  Caiion  City,  Colo. 

Amphicotylus  lucasii,  gen.  et  sp.  nov. 

Char.  gen. — The  portions  certainly  representing  this  genus  consist  of 
dorsal  and  lumbar  vertebrae,  ribs,  and  dermal  bones.  These  indicate 
that  the  form  is  to  be  referred  to  the  amphico&lous  division  of  the  Cro- 
codilia.  The  extremities  of  the  centrum  are  regularly  cupped,  the  con- 
cavity being  separated  from  the  edge  of  the  articular  face  by  a  plane 
border.  The  neural  arch  is  co-ossified  with  the  centrum,  which  does  not 
display  any  lateral  fossa.  It  is,  however,  considerably  compressed. 
The  diapophysis  of  the  dorsal  is  below  the  neural  arch,  and  near  the 
anterior  extremity  of  the  centrum.  On  the  lumbars  it  rises  from  the 
arch,  and  is  long  and  flat.  The  anterior  zygapophysis  projects  but  lit- 
tle from  its  anterior  border,  while  the  posterior  forms  a  considerable 
process.  There  is  no  hypapophysis  on  any  of  the  lumbars,  and  proba- 
bly none  on  the  last  dorsal  vertebra.  The  tissue  of  the  neural  canal 
presents  a  shallow  excavation  at  the  middle  of  the  centrum,  uniform 
and  rather  finely  spongy. 

The  technical  characters  of  this  genus  are  somewhat  like  those  of 
Symphyrophus*  but  the  two  forms  are  very  distinct.  The  vertebra  of 
the  latter  are  amphiplatyan,  not  amphiccelous,  and  there  is  a  lateral 
fossa. 

#PalaoDtoIogica]  Bulletin,  No.  23,  216. 
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Char,  specif. — The  base  of  the  neural  arch  extends  over  the  greater 
part  of  the  length  of  the  centrum.  The  diapophysis  of  the  dorsal  ver- 
tebra is  compressed  so  as  to  be  vertical.  The  centrum  is  so  compressed 
as  to  bate  a  narrow  inferior  surface,  forming  the  apex  of  a  triangle, 
which  the  section  near  the  middle  will  represent  The  anterior  articu- 
lar face  is  subround,  the  posterior  subquadrate.  There  are  some  ru- 
gosities of  the  sides  of  the  centra,  resulting  from  small  longitudinal 
grooves  of  the  surface  near  the  extremities. 

The  anterior  zygapophyses  of  the  lumbar  vertebrae  are  transverse 
ovals.  The  diapophyses  are  obliquely  truncate  at  the  anterior  side  of 
the  extremity.  The  anterior  extremity  of  the  centrum  becomes  more 
concave  on  the  posterior  lumbars,  which  are  also  longer  than  the  ante- 
rior ones. 

Measurements. 

x. 

Length  of  six  consecutive  dorsal  and  lumbar  vertebra 0.10 

Length  of  a  posterior  dorsal 0.08 

-  .     .       ,        ,}  vertical O017 

Diameter  of  a  posterior  dorsal  <  .  AA1* 

1  (  transverse   Q-vD 

Transverse  diamoter  of  the  same  with  the  diapophyses 0.040 

This  species,  which  is  smaller  than  the  alligator  of  the  Southern 
States,  is  dedicated  to  Superintendent  Lucas,  who  discovered  it  new 
CaDou  City,  Colo.  The  bones  were  found  in  the  light-colored  sand- 
stone of  the  locality  which  produced  the  Camarasaurus  supremus. 

TlCHOSTKUS  JEQUIFACIES,  SJ).  UOV. 

This  species  is  indicated  by  a  number  of  vertebra,  from  which  I  select 
as  the  best  preserved  a  probably  posterior  dorsal  or  lumbar.  In  accord- 
ance with  the  generic  characters,  the  centrum  contaius  a  large  median 
cavity,  and  the  neural  arch  is  freely  articulated.  The  extremities  are 
shallow  amphicu'lous,  and  there  is  no  lateral  fossa. 

The  centrum  selected  has  no  processes.  The  diapophyses  were  prob- 
ably attached  to  the  neural  arch,  which  is  lost.  The  articular  extremi- 
ties have  each  a  shallow  central  fossa,  and  they  are  nearly  similar  in 
the  degree  of  their  concavity,  which  is  not  the  case  in  the  T.  lucasanvt* 
where  one  extremity  is  more  concave  than  the  other.  They  are  also 
more  transverse  in  form  than  those  of  the  latter  species.  The  centrum 
is  concave  inferiorly,  but  not  compressed  laterally.  The  borders  next 
the  articular  extremities  are  crimped  into  short  grooves  5  otherwise  the 
surface  is  smooth.  The  floor  of  the  neural  canal  has  a  deep  longitudi- 
nal fossa.  The  surface  for  the  neurapophysis  is  nearly  as  long  as  the 
centrum,  and  is  deeply  grooved. 

Measurements. 

Length  of  centrum 0.010 

...        ,         -      ..     ,       r       (vertical 0.007 

Diameter  of  articular  face?  .  AA11. 

<  transverse 0.011 

Fouud  by  Mr.  Lucas.    A  fragment  of  gypsum  adhered  to  the  speci 
men. 
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EKOBATES  ORTHOPYGIUS,  *p.  flOV. 

This  large  land-tortoise  is  represented  by  uamerons  remains  in  my 
osaession.  One  of  these  includes  the  greater  part  of  the  entire  animal, 
chibiting,  besides  the  shell,  the  limbs  and  a  perfect  skull,  with  man- 
ible.  The  specimens  were  obtained  by  an  expedition  which  explored 
le  fossiliferous  Loup  Fork  beds  of  Kansas,  in  charge  of  B.  S.  Hill. 
The  genus  Testudo,  as  left  by  Gray  in  the  "  Catalogue  of  Shield 
eptiles",  embraces  two  geuera.  To  one  of  these  Agassiz  gave  in  1857 
le  name  of  Xerobates,  with  a  diagnosis.  In  1809,  Gray  characterized 
le  two  forms  quite  exactly  (see  his  "  Supplement  to  the  Catalogue",  etc.), 
at  retained  the  name  Testudo  for  Agassiz's  Xerobates,  and  gave  Agassiz's 
'estudo  auother  name  (Pel tastes).  As  Xerobates  was  first  proposed,  it  is 
ere  retained. 

This  species  has  numerous  peculiarities.  The  most  striking  is  the 
>rm  of  the  posterior  free  border  of  the  carapace.  Instead  of  being 
randed,  it  is  transverse,  presenting  a  rounded  lateral  angle  on  each 
ide.  The  marginal  bones  of  this  transverse  portion  are  vertical,  ex- 
ending  below  the  line  of  the  lateral  free  marginals,  and  their  edges  are 
ery  little  recurved,  although  acute.  The  free  marginals  iu  front  of  the 
atero-posterior  angles  are  not  recurved,  but  are  obtuse  and  somewhat 
ncurved,  presenting  an  abrupt  contrast  to  the  median  marginals;  the 
whole  arrangement  of  the  free  border  thus  differing  from  anything  which 
I  have  heretofore  observed  in  this  genus.  The  sides  of  the  carapace 
nwell  outward,  and  the  scutal  sutures  are  well  marked. 

The  plastron  is  a  little  concave,  and  lias  'thickened  borders.  These 
have  the  peculiarity  of  rising  witu  a  vertical  external  face  to  meet  the 
inner  inguinal  and  axillary  buttresses  of  the  carapace.  There  is  no 
transverse  buttress  or  septum  in  this  part  of  the  plastron,  and  but  a 
slight  one  on  the  carapace.  The  postabdominal  bones  are  not  prominent, 
bat  are  simply  emarginatc.  On  the  other  hand,  the  clavicular  (epi- 
sternal)  bones  are  produced  into  a  flat  beak,  which  is  not  emarginate,  but 
truncate  in  front.  It  is  thickenod  backward,  and  encloses  a  deep  fossa 
with  the  succeeding  portion  of  the  plastron.  The  pectoral  scuta  are  ex- 
ceedingly narrow,  and  the  humeropectoral  dermal  suture  turns  forward 
to  the  axilla.    The  general  surface  is  without  sculpture. 

There  are  numerous  osseous  bosses  on  the  Umbs,  doubtless  ossifica- 
tions of  large  marginal  and  other  dermal  scuta.  They  have  usually  a 
low  apex,  central  or  eccentric. 

The  maxillary  alveolar  border  is  rather  finely  serrate,  and  the  two 
iuner  alveolar  ridges  are  rugose.  The  premaxillaries  are  not  prominent, 
and  are  separated  by  a  slight  notch.  The  cranium  is  of  medium  pro- 
portions, and  neither  elongate  nor  widened.  The  profile  is  plane,  except 
a  slight  descent  to  the  nares.  The  zygomata  were  probably  complete, 
bat  slender.  They  are  broken  off  in  the  specimen,  but  preserved  loose*. 
There  is  a  fossa  at  the  base  of  each  exoccipital,  and  a  wide  one  on*  the 
basioccipital.  The  palatal  coucavity  is  deep,  and  the  edges 
Bull.  iv.  No.  2 G 
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pterygoids  are  narrow.  The  supraoccipital  process  is  long.  Front  nearly 
plane  transversely.  The  mandibular  ramus  is  of  uniform  depth  from 
the  coronoid  forward,  and  the  symphysis  is  sab  vertical.  The  inner 
alveolar  edge  extends  almost  to  the  symphysis. 

Measurements.  m. 

Length  of  cranium  ...? 0.115 

Width  of  cranium  at  quadrates • 0.080 

Interorbital  width  of  cranium 0.019 

Greatest  width  of  palatal  fossa 0.036 

Elevation  of  occiput 0.033 

Length  of  mandible •• 0.075 

Depth  of  mandible  at  symphysis 0.019 

Length  of  plastron 0.615 

Width  at  axill® 0.360 

Width  at  inguinal  borders 0.310 

Width  between  posterior  apices 0.100 

Width  at  base  of  anterior  lip 0.125 

Width  at  end  of  anterior  lip 0.070 

Length  of  anterior  lip  above 0.100 

Length  of  an  anterior  marginal  bone 0.075 

Wridth  of  the  same 0.100 

Thickness  of  the  same 0.034 

Length  of  femur  (condyles  estimated) •• *. 0.170 

Width  of  head  plus  great  trochanter 0.090 

Diameter  of  head 0.045 

Diameter  of  shaft  (least) 0.030 

Xerobates  cyclopygius,  sp.  nov. 

This  species  was  found  by  C.  H.  Sternberg  in  the  horizon  in  which  the 
preceding  species  was  obtained.  It  resembles  it  in  several  important 
features;  but  as  the  skull  is  unknown,  it  is  not  certain  that  it  belongs  to 
the  genus  Xerobates. 

The  general  form  is  round,  the  carapace  being  shortened  behind,  where 
its  outline  is  a  segment  of  a  circle.  The  posterior  marginal  bones  are 
vertical,  and  the  edges  are  shortly  recurved  from  one  inguinal  notch  to 
the  other.  It  resembles  the  X.  ortJwpygius  in  the  low  buttresses  which 
connect  the  base  of  the  costal  bones  with  the  elevated  inguinal  margin 
of  the  hyposternal  bone.  The  axillary  margin  of  the  hyosternal  is  not 
elevated.  The  posterior  extremity  of  the  plastron  is  openly  notched- 
The  anterior  lip  is  unknown. 

The  carapace  is  flattened,  but  has  a  low  tuberosity  on  the  posterior 
part  of  the  first  vertebral  scutum.  In  front  of  this,  the  superior  surface 
descends  to  be  again  produced  into  the  transverse  flaring  anterior  lip* 
like  border.  The  surface  of  the  costal  bones  is  marked  by  grooves  cou~ 
centric  with  the  border  of  the  carapace,  which  are  separated  by  obtuse 
intervals  wider  than  themselves.  The  plastron  is  marked  by  grooves 
parallel  with  the  longitudinal  and  transverse  sutures. 

The  scuta  are  well  marked.    The  pectoral  is  very  narrow.    The  nuchal 
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ent  and  rather  wide,  and  the  vertebral  scuta  are  quadrate  in  out- 

imber  of  specimens  of  this  species  was  found,  which  vary  some- 
n  size. 

Measurements. 

No.  l. 

M. 

of  the  posterior  lobe  of  the  plastron... 0.140 

>f  the  posterior  lobe  of  the  plastron  at  the  base 0.240 

No.  2. 
of  the  carapace  (axial) 0.330 

)f  the  carapace  at  the  front 0.320 

t  elevation 0.015 

of  the  nuchal  scute 0.004 

of  the  first  vertebral 0.090 

>f  the  first  vertebral 0.115 

Df  the  second  vertebral 0.090 

of  the  second  vertebral 0.105 

No.  3. 

of  the  carapace  behind  the  bridge - 0.065 

)f  the  carapace  at  the  bridge  behind 0.240 

largest  of  these  is  smaller  than  the  two  specimens  of  the  X.  wtho- 
which  I  have  examined. 

)EMYS  HILLII,  Sp.  110V.  • 

i  water- tortoise,  from  the  same  formation  as  the  Xerobates  above 
bed,  is  nearly  allied  to  the  existing  species  P.  elegans  Wied.  It  is 
en  ted  by  a  single  specimen,  which  embraces  nearly  the  whole  plas- 
nth  numerous  portions  of  carapace,  cranium,  and  limbs, 
vertebral  bones  preserved  are  nearly  as  wide  as  long,  are  narrowed 
iorly,  and  possess  a  smooth  surface.  The  costals  are  united  with 
irginals  by  gomphosis.  Their  surface  is  marked  by  rather  distinct 
mote  grooves,  which  are  parallel  to  the  circumference  of  the  cara- 

The  marginals  are  smooth,  and  their  edges  are  acute,  very  little 
edr  and  medially  entire,  or  nearly  so.  There  is  a  notch  at  the  point 
:tion  of  several  pairs  of  the  median  bones,  while  there  is  a  rather 
totch  at  the  middle  of  the  anal  marginal,  which  is  also  not  recurved, 
raight.  The  dermal  sutures  are  well  marked.  The  osseous  sur- 
i  delicately  crimped  below  the  costo-marginai  suture,  the  grooves 
ich  assume  an  obliquely  posterior  direction  on  the  posterior  half 
h  marginal  bone. 

lateral  border  of  the  posterior  lobe  of  the  plastron  is  gently  con- 
>  the  end  of  the  anal  dermal  suture,  where  it  is  slightly  concave, 
)t  notched.  The  posterior  extremity  is  slightly  emarginate,  and 
ostabdominals  are  broadly  rounded.  The  mesosternal  bone  is 
leply  received  into  the  hyosternals.  The  plastron  is  flat,  and  the 
I  buttresses  are  low.    The  superior  surfaces  of  the  borders  are 
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but  little  thickened,  and  they  pass  gradually  into  the  common  surface 
of  the  plastron.  The  inferior  surface  exhibits  a  delicate  grooving, 
which  is  parallel  to  the  long  axis  of  the  animal ;  it  is  most  distinct  just 
behind  the  dermal  cross-sutures.  This  species  is  about  the  size  of  the 
rseudemys  clegans.    The  typical  specimen  is  adult. 

Measurements. 

Length  of  plastron  minus  clavicles  (episternals) 0.165 

Length  of  posterior  lobe 0.075 

Width  of  posterior lobo  at  base*. 0.090 

Length  of  a  vertebral  hone 0.030 

Width  of  the  same 0.018 

Length  of  a  costal  bone 0.019 

Thickness  of  the  same 0.0085 

Length  of  anal  marginal  (lateral) ' 0.025 

Width  of  anal  marginal 0.022  * 

Length  of  first  marginal  behind  bridge 0.020 

Width  of  first  marginal  behind  bridge 0.029 

This  species  differs  from  the  P.  elegans  in  the  absence  of  the  median 
emarginations  of  the  posterior  marginal  bones ;  in  tbe  absence  of  notch 
of  the  posterior  lobe  of  the  plastron  at  the  cud  of  the  anal  suture ;  and 
in  the  general  absence  of  ridges  on  the  costal  bones.  The  median 
notch  of  the  anal  marginal  bone  is  more  pronounced  in  the  existing 
species. 

This  tortoise  was  discovered  by  Russell  S.  Hill,  to  whom  it  is  dedi- 
cated. 


VII -NOTES  ON  A  COLLECTION  OF  FISHES  FROM  THE 
RIO  GRANDE,  AT  BROWNSVILLE,  TEXAS. 


By  David  S.  Jordan,  M.  D. 


.11  jar-of  fishes  collected  at  Brownsville)  Texas,  has  been  lately 
ed  in  overhauling  the  collections  of  the  United  States  National 
.  The  name  of  the  collector  and  the  date  of  the  collection  are 
most  of  the  specimens  are  in  poor  condition  from  long  neglect; 
ady  of  them  has  added  something  to  onr  meagre  knowledge  of 
auna  of  the  Rio  Grande.  With  one  or  two  exceptions,  the  spe- 
e  all  been  described  by  Girard,  often  under  several  different 
3  the  Ichthyology  of  the  United  States  and  Mexican  Boundary. 

Family  CENTRARCHID^. 

Genus  LEPIOPOMUS  Rafinesque. 
1.— Lepiopomus  pallidus  (Mitchill)  Gill  &  Jordan* 

-us  pallidus  Mitchill,  Trans.  Lit.  and  Phil.  Soc.  N.  T.  407. 

mis  pallidus  Gill  &  Jordan  (1877),  Field  and  Forest,  p. — . 

opomus  pallidus  Jordan  (1877),  Ann.  N.  Y.  Lye.  Nat.  Hist.  316. 

operca  pallida  Jordan  (1877),  Ann.  N.  Y.  Lye.  Nat.  Hist.  355. 

opomus pallidus  Jordan  (1877),  Bull.  U.  S.  Nat.  Mas.  x,  43. 

tpomus  pallidus  Jordan  (1878),  Man.  Vert.  ed.  2d,  241. 

its  appendix  Mitchill,  Am.  Monthly  Mag.  v.  2,  247.     (Not  Pomolis  appendix 

jKay  et  auct.  =L.  auritus  (L.)  Raf.) 

otis  incisor  Cuv.  &  Val.  Hist.  Nat.  des  Poissons,  vii,  466. 

otis  incisor  DbKay  (1842),  N.  Y.  Fauna.  Fishes,  33. 

otis  incisor  Storer  (1846),  Synopsis,  293. 

otis  incisor  Agassiz  (1854),  Am.  Jour'n.  Sci.  Arts,  302. 

otis  incisor  Girard  (1858),  Pac.  R.  R.  Survey,  24. 

otis  incisor  GCntiier  (1859),  Cat.  Fishes,  i,  2o9. 

lelis  incisor  Holbrook  (1860),  Ich.  S.  Car.  12. 

elis  incisor  Putnam  (1863),  Bull.  Mus.  Comp.  Zool.  i,  6. 

mis  incisor  Gill  (1864),  Am.  Journ.  Sc.  Arts,  93. 

mis  incisor  Cope  (1865),  Proc.  Ac.  Nat.  Sc.  Phil.  83. 

\elis  incisor  Jordan  ( 1876),  Man.  Vert.  235, 317. 

lelis  incisor  Nelson  (1876).  Bull.  Ills.  Mus.  Nat.  Hist.  37. 

\elis  incisor  Jordan  &  Copeland  (1876),  Check  List,  138. 

otisgibbosus  Cuvikr  &  Valenciennes  (1831),  Hist.  Nat.  des  Poissons,  vii,  467. 

otis  gibbosus  Storer  (1846),  Synopsis  Fishes  N.  A.  293. 

otis  speciosus  Baird  *fc  Girard  (1854),  Proc.  Ac.  Nat.  Sc.  Phil.  24. 

otis  speciosus  Girard  (1858),  Pac.  R.  R.  Surv.  23. 

otis  sptxiosus  GCntiikr  (1859),  Cat.  Fishes  Brit.  Mus.  i,263. 
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V8A— Lepomis  speciosus  Cope  (1870),  Proc.  Am.  Philos.  Soc  Phil.  453.    (ExcL  tyn.  h 
heros  Grd.) 

Ichihelis  incisor  var.  «peciofi<«  Jordan  (1876),  Man.  Vert.  236. 

Ichihelis  speciosus  Nelson  (1876),  Ball.  Ills.  Nat.  Hist.  Soc. 37. 
1857— Pomotis  luna  Girard,  Proc  Ac.  Nat.  8c.  Phil.  p.  — . 

Pomotis  luna  Girard  (1858),  U.  S.  Pao.  R.  R.  Surv.  x,  22.    (Excl.  syo.  pars.) 
1865 — Lepomis  longispinis  Cope,  Proc.  Ac.  Nat.  8c.  Phila.  83. 

Lepomis  longispinis  Cope  (1868),  Journ.  Ac.  Nat.  Sc.  Phila.  280. 
1868 — Lepomis  megalotis  Cope,  Journ.  Ac.  Nat.  8c.  Phila.  452. 

Lepomis  megalotis  Cope  (1870),  Proc.  Am.  Philoe.  Soc.  Phil.  452. 
1868— Lepomis  ardesiacus  Cope,  Jonrn.  Ac.  Nat.  Sc.  Phila.  222. 

Lepomis  ardesiacus  Cope  (1870),  Proc.  Am.  Philos.  8oc.  453. 
1870 — Lepomis  purpurascens  Cope  (1870),  Proc.  Am.  Philos.  Soc.  453. 

A  single  young  specimen  of  this  widely  distributed  species.  There ii 
no  evident  difference  in  the  size  of  the  spines  between  Texan  and  North- 
ern individuals  of  this  species  if  specimens  of  the  same  size  are  com- 
pared. As  in  other  Sunfishes,  young  individuals  *  have  the  spines 
proportionally  higher. 

Genus  APOMOTIS  liafinesqne. 
2.— Apomotis  cyanellus  (Rafineaque)  Jordan. 

1818 — Sparus  cyanelus  Rafinesquk  (1818),  Am.  Monthly  Mag.  353.    (Not  described.) 
1819 — Lepomis  (Apomotis)  cyanellus  Raf.  Journ.  de  Physique, 419. 

Icthelis  (Telipomis)  cyanella  Raf.  (1820),  Ich.  Ohiensis,2e. 

Chamobryttus  cyanellus  Jordan  (1876),  Ball.  Buff.  Soc.  Nat.  Hist.  93. 

Chtmobryttus  cyanellus  Jordan  (1876),  Man.  Vert.  234. 

Telipomis  cyanellus  Nelson  (1876),  Bull.  Ills.  Mus.  Nat.  Hist.  37. 

Telijtomis  cyanellus  Jordan  &  Copeland  (1876),  Check  List,  137. 

Apomotis  cyanellus  Jordan  (1877),  Proc.  Ac.  Nat.  Sc.  Phila. 

Apomotis  cyanellus  Jordan  (1877 ),  Bull.  U.  S.  Nat.  Mus.  ix,  19. 

Apomotis  cyanellus  Jordan  (1877),  Bull.  lr.  S.  Nat.  Mus.  x,  p.  35. 

Apomotis  cyanellus  Jordan  (1878),  Man.  Vert.  ed.  2d,  239. 
1*20 — Icthelis  melanops  Raf.  Ich.  Oh.  28. 

Chcenobryttus  melanops  Cope  (1865),  Proc.  Ac.  Nat.  Sc.  Phil.  84. 

Lepomis  melanops  Cope  (1868),  Journ.  Ac.  Nat.  Sc.  Phil.  223. 

Ch&nobryttus  melanops  Cope  (1870),  Proc.  Am.  Philoa.  Soc.  Phil.  452. 

Chcenobryttus  cyanellus  var.  melanops  Jordan  (1876),  Man.  Vert.  234. 
1831 — Bryttus  punctatus,  Cuv.  &  Val.  Poissons,  vii,  347. 

Bryttus  punctatus  Storer  (1846),  Synopsis,  295. 

Brytius  punctatus  GCnther  (1859),  Cat.  Fishes  Brit.  Mus.  i,  259. 
1S53 — Pomotis  longulus  Baird  &  Girard,  Proc.  Ac.  Nat.  Sc.  Phil.  391. 

Pomotis  longulus  Baird  &  Girard  (1853),  Marcy  Red  R.  Expl.  245. 

Bryttus  longulus  Baird  &  Girard  (1854),  Proc.  Ac.  Nat.  Sc.  Phil.  25. 

Calliurus  longulus  Girard  (1858),  Pac.  R.  R.  Snrv.  x,  16. 

Calliurus  longulus  Girard  (1859),  U.  S.  Mex.  Bound.  Surv.  Ichth.  5. 
1857— Calliurus  diaphanus  Girard,  Proc.  Ac.  Nat.  Sc.  Phil.  p.  — . 

Calliurus  diaphanus  Girard  (1858),  Pac.  R.  R.  Surv.  x,  13. 
1857 — Calliurus  formosus  Girard,  Proc.  Ac.  Nat.  Sc.  Phil.  p.  — . 

Calliurus  formosus  Girard  (1858),  Pac.  R.  R.  Surv.  14. 
1857 — Calliurus  microps  Girard,  Proc.  Ac.  Nat.  Sc.  Phil.  p.  — . 

Calliurus  microps  (1858),  Pac.  R.  R.  Surv.  17. 

Telipomis  microps  Nelson  (1376),  Bui'.  Ills.  Mus.  Nat.  Hist.  37. 
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$57—  Calliurne  murinut  Girard  (1857),  Proc.  Ac.  Nat.  Sc.  Phil.  p.  — . 

Calliurus  murinue  Girard  (1858),  Pac.  R.  R.  8urv.  18. 
*>A—Bryttus  mineopas  Cope,  Proc.  Ac.  Nat.  8c.  Phil.  84. 

Lrpomis  mineopas  Cope  (1868),  Journ.  Ac.  Nat.  Sc.  Phil.  224. 

Chcenobryttue  mineopas  Cope  ( 1870),  Proc.  Am.  Philoe.  Soc.  452. 

Several  young  specimens  of  this  widely  diffused  species. 

Family  LABRID.E.     (?) 

A  very  young  specimen  of  some  genus  unknown  to  me,  apparently 
labroid.  There  are  about  fifteen  spines  in  the  single  dorsal  fin,  and  a 
less  number  of  soft  rays.  In  the  anal  fin  are  three  stout  spines,  the 
second  decidedly  longest.  The  lateral  line  runs  very  high,  concurrent 
with  the  back.  The  teeth  are  large  and  conical.  The  general  aspect  is 
sparoid.  The  specimen  is  so  small  that  I  have  not  attempted  further  to 
iscertain  its  relations. 

Family  GOBIIDJE.     (?) 
Genus  SEMA  Jordan  (gen.  nov.).  . 
3.— Sema  signifer  Jordan  (sp.  nov.). 

A  small  fish  in  this  collection  has  puzzled  me  very  much.  Its  affini- 
■ies  are  apparently  Gobioid,  but  it  seems  to  bear  little  resemblance  to 
tny  of  the  current  genera  of  that  family,  nor  am  I  able,  in  any  of  the 
>ooks  accessible  to  me,  to  find  any  account  of  any  fish  to  which  it  bears 
my  special  resemblance.  It  is  possible  that  it  has  been  described 
tlready  in  some  work  with  which  I  am  not  acquainted,  or  that  its  affini- 
ies  are  remote  from  those  species  with  which  I  have  compared  it.  After 
consideration,  however,  I  have  thought  best  to  make  the  species  known,, 
*veu  though  my  knowledge  of  its  structure  is  incomplete,  for  the  char- 
acters of  the  species  are  so  marked  that  whoever  finds  a  second  speci- 
men will  have  no  difficulty  in  identifying  it  from  the  present  descrip- 
ion.  I  shall  not  attempt  at  present  to  separate  the  generic  from  the 
specific  characters.  The  name  suggested  for  the  genus  is  from  *£/!«,  & 
>anner,  in  allusion  to  the  high  fins. 

Body  oblong,  moderately  elevated,  greatly  compressed,  the  depth 
*3  in  length,  the  caudal  peduncle  rather  deep,  the  greatest  depth 
>f  body  being  opposite  the  vent,  which  is  midway  between  the  snout 
tad  the  base  of  the  caudal.  The  compression  of  the  body  in  the  type- 
specimen  is  excessive,  but  this  may  be  in  part  due  to  its  soft  con- 
ation. Head  large,  4  in  length  to  the  base  of  the  caudal,  compressed, 
learly  circular  in  outline,  the  snout  extremely  gibbous,  the  interorbital 
*pace  narrow  and  almost  carinated.  Mouth  very  small,  terminal  ob- 
'ique,  the  maxillary  not  reaching  to  the  front  of  the  eye;  jaws  equal 
*hen  the  mouth  is  closed;  teeth,  if  present,  not  evident;  eye  large, 
longer  than  snout,  about  3  in  head ;  opercular  bones  rather  narrow, 
with  entire  edges,  the  preoperculum  forming  a  broad  arc,  more  nearly 
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horizontal  in  position  than  is  usual ;  operculum  striated ;  the  head  in 
the  typical  specimen  entirely  scaleless. 

Gill-openings  wide,  the  gill-membranes  not  much  connected  below. 

Scales  quite  small,  not  closely  imbricated,  seemingly  partly  imbed- 
ded in  the  skin;  lateral  line  obscure,  nearly  straight,  the  number  of 
scales  iucluded  in  it  not  ascertainable.  Dorsal  fin  single,  beginning 
just  behind  the  head,  the  length  of  its  base  just  half  the  length  of  tbe 
fish  from  snout  to  base  of  caudal.  It  consists  of  about  eight  flexible 
spines,  gradually  increasing  in  length  backward.  There  are  about 
fifteen  soft  rays,  which  are  much  higher  than  the  spines,  also  increasing 
in  height  backward.  The  condition  of  the  specimen  renders  it  impos- 
sible to  exactly  count  either  soft  rays  or  spines  without  danger  of 
breaking  them.  The  above  count,  as  well  as  that  of  the  anal  and  ven- 
tral fins  is  only  an  approximation,  made  by  counting  the  bases  of  tbe 
rays.  The  last  and  longest  ray  of  the  dorsal  is  about  two-fifths  of  tbe 
length  of  the  fish  from  the  snout  to  the  base  of  the  caudal.  The  anal 
fin  is  a  little  shorter  than  the  dorsal,  and  consists  of  about  two  spines 
and  some  eighteen  or  twenty  soft  rays.  The  form  of  the  fin  is  similar 
to  that  of  the  dorsal,  and  the  hinder  part  of  the  fin  is  similarly  ele- 
vated, the  longest  rays  being  about  two-fifths  as  long  as  the  fish. 

Caudal  fin  greatly  elongated,  rounded  or  lanceolate  in  outline,  pro- 
duced behind,  its  leugth  nearly  half  that  of  the  rest  of  the  fish. 

Ventral  fins  thoracic,  apparently  1, 5,  and  apparently  united  into  one. 
I  regret  that  this  important  matter  cannot  be  certainly  decided.  "When 
first  examined,  the  two  were  united  into  one  lanceolate  fiu,but  in  band* 
ling:  they  were  split  apart,  apparently  not  naturally,  but  the  possibility 
remains  that  they  were  merely  stuck  together  by  some  adhesive  sub- 
stance. At  all  events,  the  two  were  very  close  together,  and  the  bases 
still  seem  to  be  connected.  Pectorals  rather  narrow,  apparently  short; 
the  ends,  however,  broken  ;  their  positiou  as  in  percoid  fishes. 

Colors  vanished.    In  spirits,  at  present,  uniform  pale. 

Length  of  typical  specimen  two  inches.  It  is  in  good  condition,  every 
part  being  present,  but  like  most  museum  specimens  it  has  become  ex- 
tremely soft.  1  have  not  attempted  to  dissect  the  fish  as  I  do  not  wish 
to  destroy  or  injure  it,  and  I  therefore  leave  for  future  investigation  the 
determination  of  its  affinities,  referring  it  provisionally  to  the  Oohiid&i 
on  the  ground  of  the  apparent  cohesion  of  the  ventrals. 

Family  CYPMXODOXTIDJE. 

Genus  HYDRARGYRIA  Lactfpede. 

4. — Hydrargyra  similis  J>aird  &Girard. 

l'^M—ILldranjyra  simili*  Baikd  &  GntAitn,  Proc.  Ac.  Nat.  Sc.  Phi  la.  389. 

Hydrargyra  *imilin  Gikakp  (1851*)*  II.  S.  and  Mox.  Bound.  Ichth.  63,  pi.  33,  f.  1-& 
TFitnduhw  bimili*  GCntiikr  (l^JO).  Cat.  Fishes  Brit.  Mus.  vi,  323. 

Several  small  female  specimens,  stout  and  full-bodied.  They  agree 
closely  with  Girard's  description    and   figure,  but  not  very  well  wit** 
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intber's  account,  especially  in  regard  to  the  position  of  the  dorsal, 
ere  seem  to  be  eleven  rays  in  the  anal.  The  number  of  branchioste- 
ls  is  apparently  six ;  the  species  is  therefore  a  Hydrargyra,  and  not  a 
ndultis,  as  those  genera  are  now  understood. 

Family  CYPRINIDJE. 

Genus  CAMPOSTOMA  Agassiz. 

5.— Campostoma  formosulum  Oirard. 

$—Campo*tomaformo$ulum  Girard,  Proc.  Ac.  Nat.  Sc.  Phila.  176. 

Campostoma/ormosulum  Girard  (1859),  U.  S.  Mex.  Bound.  Stir.  Ichthyol.  41,  pi.  25, 

f.5-8. 
Campostoma/ormosulum  Jordan  &  Copeland  (197G),  Check  List,  146. 

\  single  specimen  of  a  Campostoma,  with  a  rather  long  and  pointed 
id.    Its  scales  are  rather  large,  51  in  the  lateral  line.    It  agrees  well 
th  Girard's  figure  and  description,  but  the  points  of  distinction  be 
een  the  species  and  the  common  C.  anomalum  are  not  evident. 

Genus  HYBOGNATHUS  Agassiz. 

(Hybognathus,  Algoma,  and  Dionda  Girard.) 

« 

C— Hybognathus  amaeus  (Girard)  Jordan. 

ft— Jlgoma  amara  Girard,  Proc.  Ac.  Nat.  Sc.  Phila.  181. 

Jlgoma  amara  Girard  (1859),  U.  S.  and  Mex.  Bound.  Surv.  Ichthyol.  4C>,  pi.  27,  f. 

17-20. 
Algoma  amara  Jordan  &  Copeland  (1876),  Check  List,  150. 

Several  specimens  of  a  small,  pale,  large-scaled  species  of  Hybognathus, 
ery  similar  to  27.  nuchalis  Ag.,  and  agreeing  well  with  Girard's  figure 
Dd  description.  Lateral  line  36  to  38.  The  genera  Algoma  and  Dionda 
o  not  differ  in  any  tangible  respect  from  Hybognathus,  and,  until  some 
ood  distinctive  character  is  found,  should  be  reunited  with  it.  The 
pecies  of  Dionda  and  Algoma  are  generally  small  and  thick-bodied,  and 
lirard's  typical  series  of  teeth,  preserved  in  the  National  Museum, 
bow  the  teeth  of  Dionda,  as  geuerally  shorter  proportionally  than  those 
>f  Hybognathus.  In  this  respect,  as  well  as  in  the  form  of  the  body, 
Myoma  is  intermediate. 

7.— Hybognathus  serenus  (Girard)  Jordan. 

b&-Dionda  serena  Girard,  Proc.  Ac.  Nat.  Sc.  Phila.  177. 

Dionda  serena  Girard  (1659),  U.  S.  Mex.  Bound.  Surv.  Ich.  42,  p!.  2'5,  f.  9-12. 

Dionda  serena  Jordan  &  Copeland  (1870),  Check  List,  147. 
ItiG-Dumda  texensis  Girard,  Proc.  Ac.  Nat,  Sc.  Phila.  177. 

Dionda  texensis  Girari>  (l«r>9),  U.  S.  Mex.  Bound.  Surv.  Ich.  42,  pi.  20,  f.  21-24. 

Dionda  texensis  Jord\n  &  Copfxand  (1870),  Check  List,  147. 
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185G— Dionda  argentosa  Girard,  Proc.  Ac.  Nat.  Sc  Pbila.  178. 

Dionda  argentosa  Girard  (1859),  U.  S.  Mez.  Bound.  Survey,  Icbtb.  43,  pi.  2b,  f.  5-8. 

Dionda  argentosa  Jordan  &  Copelakd  (1876),  Check  List,  147. 
1856— Dionda  chrysitis  Girard,  Proc.  Ac.  Nat.  Sc.  Phil.  178. 

Dionda  chrysitis  Girard  (1859),  U.  S.  Mez.  Boand.  Surv.  Ichtby.  43,  pi.  96.  f.  13-16. 

Dionda  chrysitis  Jordan  &  Copelakd  (1876),  Check  List,  147. 
IKS— Dionda  papalis  Girard,  Proc.  Ac.  Nat.  8c  Phil.  178. 

Dionda  papalis  Girard  (1850),  U.  8.  Pac.  R.  R.  8nrv.  x,  228. 

Dionda  papalis  Jordan  &  Copeland  (1876),  Check  List,  147. 

Numerous  specimens  of  a  slender,  silvery  species  of  Hybognathui, 
agreeing  equally  well  in  all  essential  particulars  with  all  of  Girard's 
descriptions  and  figures  above  cited.  I  therefore  unite  them  all  under 
the  oldest  name,  without  much  hesitation,  as  even  if  other  species  of  tjie 
group  called  Dionda  occur,  we  cannot  safely  refer  them  to  any  one  of 
Dr.  Girard's  species  more  than  to  another,  except  in  those  few  cases  where 
the  typical  examples  have  been  preserved.  H.  episcopus,  8padiceu*,plum 
beu8j  and  melanops  are  apparently  species  distinct  from  serenus.  Some 
of  the  species  called  Hyborhynchus  may  prove  to  belong  to  Hybognathw. 

8.— Hybogsathus  melanops  (Girard)  Jordan. 

1856— Dionda  melanops  Girard,  Proc.  Ac.  Nat.  Sc.  Phi  la.  176. 

Dionda  melanops  Girard  (1S59),  U.  S.  and  Mez.  Bound.  Snrv.  Ichtby.  44,  pi.  26.1 
17-20. 

Dionda  melanops  Jordan  &  Copeland  (1876),  Check  List,  147. 
1850 — Dionda  couchi  Girard,  Proc.  Ac.  Nat.  Sc.  Phila.  178. 

Dionda  couchi  Girard  (1859),  U.  8.  and  Mez.  Bound.  Surv.  Ich.  44,  pi.  26,  f.  1-4. 

Dionda  couchii  Jordan  &  Copeland  (1876),  Check  List,  147. 

Numerous  specimens  of  a  short,  compressed,  and  deep-bodied  specie*, 
apparently  identical  with  Girard's  melanops  and  couchi. 

Genus  PIMEPHALES  Rafiuesque. 

0.— Pimepiiales  promelas  Rafinesque. 

l?2ti— Pimephales  promelas  Raf.  Ich.  Ob.  94. 

Pimejjhales  promelas  Kirtland  (1838),  Rep.  Zool.  Ob.  194. 

Pimephales  promelas  Kirtland  (1838),  Boat.  Journ.  Nat.  Hist,  iii,  475. 

Pimephales  promelas  Storer  (,1840),  Syn.  418. 

Pimephales  promelas  Agassiz  (1855),  Amer.  Jonrn.  Sci.  Arts,  220. 

Pimephales  promelas  Putnam  (1803),  Bull.  M.  C.  Z.  8. 

Pimephales  promelas  GOntiier  (1868),  Cat.  Fishes,  vii,  181. 

Pimephales  promelas  Jordan  ( 1874),  Ind.  Geol.  Surv.  224. 

Pimephales  promelas  Jordan  (1876),  Bull.  Buff.  Soc.  Nat.  Hist.  94. 

Pimephales  promelas  Jordan  (1870),  Mau.  Vert.  275. 

Pimephales  promelas  Jordan  &  Copeland  (187G),  Check  List,  146. 

Pimephales  promelas  Nelson  (1870).  Bull.  Ills.  Soc.  Nat.  Hist.  45. 

Pimephales  promelas  Jordan  (1877),  Bull.  U.  S.  Nat.  Mus.  ix,  32. 
1856 — Pimephales  maculosus  Girard,  Proc.  Pbil.  Ac.  Sc.  180. 
1858 — Pimephales  maculosus  Girard,  Pac.  R.  R.  Surv.  x,234. 
1858— Pimephales  fasciatus  Girard,  Pac.  R.  R.  Surv.  x,  234. 
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Q—Plargyrus  melanooephalus  Abbott,  Proc.  Phil.  Ao.  So.  325. 

Pimephales  melanocephalus  Jobdan  &  Copeland  (1876),  Check  List,  14G. 
A— Pimephales  mUeeii  Cope,  Proc.  Ac.  8c.  Phila.  283. 

Pimephales  milesii  GOnther  (1868),  Cat.  Fishes,  vii,  181. 

Pimephales  milesii  Jordan  (1876),  Man.  Vert.  276. 
G— Pimephales  agassizii  Cope,  Cyp.  Penn.  391. 

Pimephales  agassizii  Jordan  (1874),  Ind.  Geol.  Sarv.  224. 

A.  few  specimens  apparently  identical  with  others  from  the  Ohio  River, 
is  species,  like  Lepiopamus  pallidus,  Apomotis  cyanellus,  Campostoma 
ymalum,  Notetnigonus  chrytoleucus,  and  Amiurus  natality  mentioned  in 
8  paper,  is  one  of  those  widely  diffused  and  variable  species  the 
;urrence  of  which  almost  anywhere  east  of  the  Pacific  slope  need  not 
:prise  auy  one. 

Genus  ALBURNOPS  Girard. 

(Pfybopsis  of  Cope,  etc.,  but  probably  not  of  Agassi z,) 

10. — Alburnops  missuriensis  (Cope)  Jordan. 

^—ffybopsis  missuriensis  Cope,  Hayden  Snrvey  Wyoming,  1870, 437. 
Hybopsi*  missouriensis  Jordan  &  Copeland  (1876),  Check  List,  150. 
Hybopsis  missuriensis  Jordan  (1878),  Man.  Vert.  ed.  2d,  291. 

Numerous  specimens,  agreeing  closely  with  Professor  Cope's  descrip- 
>n,  except  that  the  distended  stomachs  make  the  apparent  depth  pro- 
•rtionally  greater.  The  teeth  are  4 — 4,  with  strong  masticatory  sur- 
ce ;  the  scales  are  extremely  large,  5 — 30 — 3.  The  mouth  is  oblique  in 
tsition  and  scarcely  inferior.  The  dorsal  fin  is  over  the  ventrals.  In 
•lor,  these  specimens  are  pale  and  silvery. 

Genus  CYPRINELLA  Girard. 
11. — Cyprinella  bubalina  (Baird  &  Girard)  Girard. 

Zi—Lfuciscus  bubalinus  B.  &  6.  Proc.  Ac.  Nat.  Sc.  Phila.  391. 

Leuciscus  bubalinus  B.  &  G.  (1&>3),  Marcy  Explor.  Red.  R.  249,  pi.  14,  f.  5-8. 

Cyprinella  bubalina  Girard  (1856),  Proc.  Ac.  Nat.  Sc.  Phila.  197. 

Cyprinella  bubalina  Girard  (1858),  U.  S.  Pac.  R.  R.  Expl.  266. 

Cyprinella  bubalina  Jordan  &  Copeland  (lb76),  Check  List,  153. 
&6— Cyprinella  umbrosa  Girard,  Proc.  Ac.  Nat.  Sc.  Phila.  197. 

Cyprinella  umbrosa  Girard  (1858),  U.  S.  Pac.  R.  R.  Expl.  266,  pi.  58,  f.  1-5. 

Cyprinella  umbrosa  Jordan  &  Copeland  (1876),  Check  List,  153. 

Many  specimens  of  a  very  deep-bodied  species  of  Cyprinella,  agreeing 
rell  with  both  O.  bubalina  and  (7.  umbrosa  of  Girard.  As  my  specimens 
au  be  readily  identified  with  either,  I  unite  the  two  nominal  species  in 
toe  above  synonymy.  The  male  specimens  have  the  snout  profusely 
tabercnlate.    The  teeth  are  1,  4 — 4, 1,  slightly  crenate. 
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Geiins  NOTEMIGONUS  Rafinesque. 
12.—- Notemigonus  cheysoleucus  (Mitohill)  Jordan. 

1814— Cyprinus  chrysoleucus  Mitch.  Rapt.  Fishes  N.  Y.  23. 

Cyprinus  chrysoleucus  Mitch.  (1815),  Trans.Lit.  and  Phil.  Soc.  i,  450. 

Cyprinus  chrysoleucas  Mrrcn.  (1815),  Trans.  Lit.  and  Phil.  Sod  i,  459, 

Rutilus  chrysoleucas  Raf.  (1820),  Ioh.  Ob.  48. 

Cyprinus  (Leuciscus)  chrysoleucus  Rich.  (1837),  Fauna  Bor.-Am.  iii,  122. 

Leuciscus  chrysoleucus  Storkr  (1839),  Rept.  Fishes  Mass.  88. 

Leuciscus  chrysoleucus  Thompson  (1842),  Hist.  Vermont,  136. 

Leuciscus  chrysoleucus  Kirtland  (1843),  Boat.  Joarn.  Nat.  Hist,  iv,  305. 

Notemigonus  chrysoleucus  Jordan  (1877),  Boll.  U.  S.  Mas.  zt  65. 

Notemigonus  chrysoleucus  Jordan  (1878),  Man.  Vert.  ed.  2d,  301. 
1820 — Notemigonus  auratus  Raf.  Icb.  Oh.  40. 
1642—Abramis  versicolor  DeKay,  Fishes  N.  Y.  191. 

Leuciscua  versicolor  Storer  (1846),  Syn.  415. 

Siilbe  versicolor  Agassiz  (1854),  Am.  Journ.  Sc.  Arts,  359. 
1845—  Leuciscus  obesua  Storer,  Proc.  Bost.  Soc.  Nat.  Hist.  July  p.  — . 

Leuciscus  obesus  Storer  (1846),  Synopsis,  418. 

Stilbe  obesa  Agassiz  (1854),  Am.  Journ.  Sc.  Arts,  359. 

Luxilus  obesus  Girard  (1856),  Proc.  Phila.  Ac.  Sc.  203. 
1846 — Leuciscus  americanus  Storer,  Syn.  408. 

Ijeuoosomus  americanus  Girard  (1853),  Storer  Fishes  Mass.  283. 

Luxilus  americanus  Girard  (1856),  Proc.  Phila.  Ac.  Sc.  203. 

Plargyrus  americanus  Putnam  (1863),  Bull.  M.  C.  Z.  7. 

Siilbius  americanus  Gill  (1865),  Can.  Nat.  Aug.  18. 

Stilbius  americanus  Jordan  (1874),  Ind.  Geol.  8urr.  224. 

Stilbe americana  Cope  (1866),  Cyp.  Penn.  389. 

Stilbe  americana  Abbott  ( 1870),  Am.  Nat.  14. 

Stilbe  americana  Goode  (1876),  Boll.  U.  S.  Museum,  vi,  64. 

Abramis  americanus  GCnthkr  (1868),  Cat.  Fishes,  vii,  305. 

Xolemigonus  americana  Jordan  (1h76),  Bull.  Buff.  Soc.  Nat.  Hist.  93. 

Notemigonus  americana  Jordan  (187G),  Man.  Vert.  291. 

Notemigonus  americana  Nelson  (1870),  Bull.  Ills.  Mus.  48. 

Stilbe  americana  Uiiler  &  Lugger  (1876),  Fishes  of  Maryland,  145. 

Notemigonus  americanus  Jordan  &  Copeland  (1876),  Check  List,  155. 

Notemigonus  americanus  Jordan  (1877),  Ann.  N.  Y.  Lye.  Nat.  Hist.  344. 
185G— Luxilus  seco  Girard,  Proc.  Phil.  Ac.  Sc.  203. 

Luxilus  seeo  Girard  (1858),  Pac.  R.  R.  Surv.  281. 

Notemigonus  seco  Jordan  «fc  Copeland  (1876),  Cbeck  List,  155. 

Notemigonus  seco  Jordan  (1877),  Ann.  N.  Y.  Lye.  365. 

A  single  rather  large  specimen,  apparently  identical  with  thecomm°n 
Northern  species.  Luxilus  seco  of  Girard  does  not  differ  in  any  tangiW6 
way,  and  may  be  considered  a  synonym.  The  relative  size  of  the  eJ6 
varies  too  much  with  age  to  be  very  reliable  as  a  specific  character  wb^11 
other  characters  fail. 

Family  CATOSTOMID.E. 

Genus  CABPIODES  Eaftnesque. 
13.— Cakpiodes  tumidus  Baird  &  Girard. 

18i"J4 — Carpiodes  tiunitlus  Haird  &  Girard,  Proc.  Ac.  Nat.  Sc.  Phila.  28. 

Ictiobus  tumidu*  Girard  (1  #>(»),  U.  S.  Mex.  Hound.  Snrv.  Icb.  34,  pi.  xix,  f.  1-  4. 
Jchthyohty  tumulus  Jordan  &  Coi'KLAND  (IH7C0, Check  List,  158. 
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Carpiodes  grayi  Cope,  Proc.  Am.  Phifos.  Soc.  Phila.  482. 
(kirpiodee  grayi  Jordan  &  Copkland  (1676),  Check  List,  158. 
Carpiodes  grayi  Cope  &  Yarrow  (1876),  Lieut.   Wheeler's    Expl.    W.    100th 
Meridian,  681. 

nerous  partly  grown  specitneus  answering  well  both  to  Girard's 
3ope\s  descriptions,  the  habitat  of  Professor  Cope's  species  (Rio 
le)  heightening  the  probability  of  the  correctness  of  the  identifica- 
Girard's  original  types  of  tumidus  were  from  Brownsville. 

Family  SILURID^E. 

Genus  AMIURUS  Rafinesque. 

14. — Amiurus  natalis  (Le  Sueur)  Gill. 

Var.  antox iexsis  (Girard)  Jordan. 

Var.  nat  ali*. 

Pimelodus  natalis  Le  Sueur,  M6m.  da  Museum,  v,  154. 
^imelodus  natalis  Stoker  (1846),  Synopsis,  405. 
imiurus  natalis  Gill  (1862),  Proc.  Boat.  Soc.  Nat.  Hist.  44. 
imiurus  natalis  GOnther  (1864),  Col.  Fishes  Brit.  Mus.  v,  101. 
lniurus  natalis  Jordan  (1877),  Bull.  U.  8.  Nat.  Mus.  x,  86. 
Pimelodus puma  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  160. 

Var.  Ucidit8. 

Silurns  Uvirtus  Raf.  Quart.  Jouru.  Sci.  Lit.  Arts  London,  48  (et  var./«t*cafua). 

Pimelodus  livid  us  Raf.  (1820),  leu.  Oh.  65. 

Amiuru*  livid  us  Jordan  (1876),  Man.  Vert.  302. 

Amiurus  lividus  Jordan  &  Copkland  (1876),  Check  List,  150. 

Pimelodus  fell n us  Girard,  U.  S.  Pac.  R.  R  Expl.  x,  200. 

Amiurus  felinus  Gill  (1862),  Proc.  Boat.  Soc.  Nat.  Hist.  44. 

Amiurus  felinus  Cope  (1870),  Proc.  Am.  Philos.  Soc.  485. 

1  mi uru8felinu8  Jordan  &  Copelaio  (1876),  Check  List,  159. 

Pimelodus  catus  Grd.  (1810),  Proc.  Phila.  Acad.  Nat.  Sci.  160.     (Not  of  DeKay 

and  most  authors.) 
Amiurus  catus  Cope  (1870),  Proc.  Am.  Philos.  Soc.  484. 
Pimelodus  cupreoides  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  139. 
Amiurus  cupreoides  Gill  (1862),  Proc.  Bost.  Soc.  Nat.  Hist.  44. 

Var.  cupreus. 

Silurus  cupreus  Raf.  Quart.  Journ.  Sci.  Lit.  Arts  London,  51. 

Pimelodus  (Amiurus)  cu]>reus  Raf.  (1820),  Ich.  Oh.  65. 

Pimelodus  cupreus  Kirt.  (1838),  Rept,  Zool.  Oh.  169, 194. 

Pimelodus  cupreus  Kirt.  (1846),  B  )st.  Journ.  Nat.  Hist,  iv,  333. 

Pimelodus  cupreus  DeKay  (1842),  Fishes  N.  Y.  187. 

Pimelodus  cupreus  Storer  (1846),  Synopsis,  404. 

Pimelodus  cupreus  Girard  (1859),  Proc.  Acad.  Nat.  Sci.  Phila.  159. 

Amiurus  cupreus  Gill  (1862),  Proc.  Bost.  Soc.  Nat.  Hist.  44. 

Amiurus  cupreus  Cope,  Proc  Am.  Philos.  Soc.  485. 

Amiurus  cupreus  Jordan  (1870),  Bull.  ButF.  Soc.  Nat.  Hist.  50. 

Amiurus  cupreus  Jordan  (187(5),  Man.  Vert.  303 . 

Amiurus  cupreus  Nelson  (1876),  Bull.  Ills.  Mus.  Nat.  Hist.  50. 

Amiurus  cupreus  Jordan  &  Copkland  (1876),  Check  List,  159. 

Amiurus  cupreus  Jordan  (1877),  Aun.  Lye.  Nat.  Hist.  N.  Y.  351. 

Amiurus  cupreus  Jordan  (1877),  Proc.  Acad.  Nat.  Sci.  Phila.  45. 

Amiurus  cupreus  Cope  (1865),  Proc.  Acad.  Nat.  Sci.  Phila.  276. 
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1836— SiUunu  ( PimMw)  t$m$$m$  BIOL  Fun*,  Bor-Amr.  Plata,  p.  US. 
&l«jr«f  (FfMiMM)  «mw  Cuv.  *  Val.  (1840^  XT,  98. 
Sttimu  (/Wodtu)  mhmmi  DbKay  (1843),Fi*hea  H.  T.  188. 
Stimrui  (PfwgfwhQ  wwiim  Brom  (1816),  fljnopab,  108. 
<4aU«nf«  oamoMit  Gill  (1088),  Proa  Bosk  So*  Est  Htat  44. 
AwUmrm$  oommm  Cora  (1870),  Proa  Am.  PhUoa  Boa  486. 
^futariit  amofw  Jordah  (1876),  Had.  Tart  803L 
^Miwuf  oomotM  Jordan  Ik  Cofblakd  (1876)»Gheek  List,  160. 

Vsr. 


1859— JfrneMn*  «»to*tawii  Gbi>.  Pm.  R.  B.  ExpL  2,981. 

Aniwru*  **tontenai$  Gill  ( 1868),  Proa  Bosk  So*  Nat.  Hist,  44. 
AmUmruB  mnUmitwU  Con  (1870),  Proa  Am.  Phlloa  8oa  486. 

v  ^BB#  SSB^PEW^Hi 

1877— uJmivnct  nafaJfo  sabtpeeta  *mtt$  Jordan  (1877),  BslL  U.  8.  Nat.  Mm.  x,  87* 

Several  young  specimens  of  the  Southwestern  variety  (safontaat) 
of  ibis  most  widely  diffused  species.  The  differences  separating  tib 
form  from  the  variety  cupreui  are  very  slight 


IT.  XVIII.— A  CATALOGUE  OF  THE  FISHES  OF  THE  FRESH 

WATERS  OF  NORTH  AMERICA. 


By  David  S.  Jordan,  M.  D. 


The  following  catalogue  embraces  all  those  species  of  fishes  thus  far 
own  to  inhabit  tbe  fresh  waters  of  North  America,  including  that 
rt  of  Mexico  which  is  similar  in  its  faunal  characteristics  to  neigh- 
ring  portions  of  the  United  States.  It  may  be  considered  as  a  new 
ition  of  Jordan  and  Gopeland's  Check  List,*  as  it  covers  essentially 
3  same  ground.  The  work  has  been,  however,  entirely  recast,  and 
)ught  up  to  date,  so  as  to  include  the  results  of  the  author's  own 
idies,  and  those  of  other  writers  so  far  as  the  latter  have  been  made 
own. 

The  classification,  as  regards  the  families  and  higher  groups,  is 
roughout  that  of  Professor  Gill.  It  has  seemed  best  to  adopt  this 
-angement,  rather  than  that  of  any  other  author,  if  for  no  other  rea- 
1,  that  the  present  catalogue  may  be  readily  compared  with  Professor 
IPs  Catalogue  of  the  Fishes  of  the  East  Coast  of  North  America. 
The  order  of  the  forms  has,  however,  been  reversed,  as  it  seems  decid- 
ly  more  philosophic  to  arrange  them  in  an  ascending  series,  begin- 
ig  with  the  most  generalized  forms,  and  ending  with  those  "higher", 
more  specialized. 

L  have  included  all  the  species  of  Salmcnidce,  Cyprhxodontidw,  Gaste* 
teidce,  and  of  some  other  groups,  members  of  which  inhabit  both  salt 
1  fresh  waters,  and  I  have  excluded  the  Gobiidce,  Belonidw,  etc.,  some 
which  ascend  fresh  waters  from  the  sea.  Any  line  drawn  between 
Bh-water  and  salt-water  fishes  must  be  an  arbitrary  one,  and  I  have 
iferred  to  draw  it  between  the  Cyprinodonts  and  the  Gobies, 
rhis  list  includes  all  those  species  which  have  proved,  on  full  exam- 
ition,  to  be  valid,  in  our  present  understanding  of  "valid"  species, 
d  also  such  of  the  dubious  or  unverified  species  which  appear  to  have, 
balancing  the  chances,  a  reasonable  probability  in  their  favor.  Spe- 
js  against  which  the  balance  of  probabilities  appears  to  lie  have 
en  generally  omitted.  In  certain  genera,  chiefly  Southwestern*  e.  g. 
fprinella,  Gila,  Notropis,  where  many  species  were  originally  de- 
ribed  in  a  loose  fashiou,  and  where  no  examination  of  typical  exam- 

mm      —  -ii _     -       -     — _  —  — -^ 

*  Check  List  of  the  Fishes  of  the  Fresh  Waters  of  North  America,  by  David  S.  Jor- 
inand  Herbert  E.  Copeland.  <  Bulletin  Buffalo  Society  of  Natural  History,  1876, 
P.  133-1G4. 
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pies  has  been  made,  it  has  been  necessary  to  include  all  the  specie* 
described,  in  spite  of  the  probability  that  not  half  of  them  are  valid- 
as  we  have  no  means  of  determining  which  half.  I  hope,  however,  soon 
to  be  able  to  examine  the  original  typical  specimens,  or,  still  better,  to 
make  further  collections  in  the  same  localities. 

In  case  of  species  which  are  for  various  reasons  considered  doubtful 
the  nature  of  the  doubt  has  been  indicated  as  follows :  d.  *.,  a  doubtful 
species ;  d.  a.  «.,  doubtful  as  to  species,  t.  e.,  doubt  as  to  correctness  of 
identification ;  d.  g.,  doubtful  as  to  genus.  Species  so  loosely  described 
as  to  be  of  uncertain  genus  are,  however,  generally  omitted. 

Varieties  or  subspecies  have  been  generally  omitted.  There  can  be 
no  doubt  that  a  full  study  of  our  fishes  will  necessitate  the  recognition 
by  name  of  varieties  or  subspecies,  whatever  called,  in  the  case  of  nearly 
every  widely  diffused  form.  In  very  few  cases,  however,  have  these 
received  names,  except  incidentally  when  described  as  new  species, 
and  in  still  fewer  have  they  been  properly  limited  and  defined.  Their 
study  and  definition  are  therefore  a  matter  for  future  work. 

The  number  of  nominal  species  included  in  this  catalogue  is  665, 
which  are  distributed  in  157  genera.  In  Jordan  and  Copeland's  Check 
List,  the  number  of  species  is  about  670,  arranged  in  150  genera.  The 
total  number  of  admitted  species  therefore  has  been  slightly  dimin- 
ished (the  ground  covered  in  this  list  being  greater),  although  upward 
of  forty  new  species  have  been  added  since  the  publication  of  the 
first  list.  The  reduction  has  been  chiefly  in  the  SalmonidcCj  Silurida, 
and  Catostomidw.  A  considerable  number  of  species  doubtless  remains 
to  be  discovered  in  the  Southern  and  Southwestern  parts  of  the  United 
States,  particularly  in  the  ponds  and  bayous  of  the  lowlands,  while  the 
number  of-  species  of  Cyprinidcc  and  Cyprinodontidw  must  be  further  re- 
duced. The  total  number  of  species  will  therefore  not  vary  far  from  680. 
The  number  of  genera  admitted  has  been  steadily  increasing,  and  will 
probably  in  time  reach  about  200,  uulesssucceeding  ichthyologists  adopt  a 
different  standard  of  generic  values  from  that  which  at  present  obtains. 
Subgenera  have  been  recoguized  for  the  more  strongly  marked  sections, 
and  several  new  ones  have  been  here  indicated,  most  of  which,  however, 
need  no  distinctive  name. 
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Class  MARSIPOBRANCHII. 

Order  Hyperoartia. 

border.  Family.  Genus. 

Petromyzontidae  (1).       1.  AmmoccBtes. 

2.  Entosphenus. 

3.  Petromyzon. 

Class  PISCES. 

Subclass  GANOIDEI. 
Order  Chondrostei. 


Type-gpecies. 
branchialis  (Europe), 

tridentatus. 
marinus. 


Acipenseridoe  (2). 


4.  Acipenser.  stario  (marine). 

5.  Scapbirbynchops.  platyrbyncbus. 


Order  Selachostomi. 
PolyodontidsB  (3).  6.  Polyodon. 

Order  Rhomboganoidei. 


folium. 


Lepidosteida  (4). 


7.  Lepidosteus, 
Cylindrosteue. 

8.  Litbolepis. 


Order  Cycloganoidei. 
Amiidae  (5).  9.  Amia. 

Subclass  TELEOSTEI. 
Order  Apodes. 
Angu  ill  idee  (6).  10.  Anguilla. 

Order  Nematognathi. 


osseus. 

platystomus. 

spatula. 


calva. 


vulgaris. 


)gnathi. 


Siluridro  (7). 

11.  Noturus. 

flavns. 

Schilbeodes. 

gyrinus. 

.  12.  Pelodicbthys. 

olivaris. 

13.  Ami  urns. 

natalis. 

14.  Ichtbttlurus. 

punotatus. 

Order  Teleocephali. 

Catostoinidw  (8). 

15.  Bubalicbtbys. 

urns. 

16.  Icbtbyobus. 

bubalus. 

17.  Carpiodes. 

cyprinus. 

18   Cycleptus. 

oJoDgatns. 

19.  Pantoeteus. 

platyrbyucbus. 

20.  Catostomus. 

longirostris. 

Decadactylus. 

oommersoni. 

Eypentelium. 

nigricans. 

ti» 


BnH.  iv.  No.  2- 
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Suborder.  Family. 

Eventognathi.     Catostomid©  (8). 


Cyprinid©  (9). 


Genoa. 
21.  Cbaamistes. 
82.  Erimyson. 

23.  Minytrema. 

24.  Myxoetoma. 
23.  Plaoopbarynx. 

26.  Qaaasilabia. 

27.  Exogloatom. 

28.  Campoatoma. 

29.  Acrochilna. 

30.  Orthodon. 

31.  Hybognatboa. 
Algoma, 
Dionda. 

32.  Coliscas. 

33.  Pimepbaies. 

34.  Hyborbyncbas. 

35.  Cochlognatbua. 
86.  Algaosea. 

37.  Alburnop*. 
Hudsoniu*. 
Hydrophlox. 

38.  Laxilua, 
Photogenia. 

39.  Lytbrurus. 

40.  CypriaelU. 
Montana. 

41.  Codomn. 
Erogala. 

42.  Notropis. 

43.  Cliola. 
Epinema. 

44.  Ericymba. 

45.  Protoj>oni8. 
4G.  Hemitreniia. 
47.  Clirosomus. 
4tf.   Phoxi  mis. 

49.  Gila. 
Tigoma. 
Clivontomu8. 
rtycho<hilit8. 

50.  Si  bom  a. 

51.  Myloleucus. 
5*2.  Cheouda. 
f>3.  Lavinia. 

54.  Noteiiiigonus. 

55.  Riibardnouius. 
50.  Pbenacobhu*. 

57.  RbinicbtbyK. 

58.  Apocope. 
Eritrtma. 

59.  Ceraticbtbys. 

60.  SemotiliiH. 
LeucosomuB. 

61.  Agosia. 

62.  Pogonicbtbys. 


feoandos. 


melanope. 

anisarum. 

carinatas. 

laoera. 

maxillilingoa. 

anomalam. 

alataceos. 

microlepidotuft. 

nuohalia. 

amaras. 

epiaoopus. 

parietalis. 

promelaa. 

uotatns. 

ornatus. 

tincella. 

blennioa. 

bud&onina. 

rubricroceus. 

comntus. 

analoetanna     (g 

dipl&niias. 

bnbalina. 

lutrensis. 

ornata. 

stigmatura. 

atberinoidea. 

vigilax. 

acabriceps. 

buccata. 

domnioiis. 

vittata. 

erythrogaster. 

la? vis  (Enroi*). 

robusta. 

pulchella. 

elongata. 

oregonensis. 

cra&sicauda. 

pulveruleutns. 

cooperi. 

exilicauda. 

cbrvsolencns. 

balteatii9. 

teretulus. 

atronasue. 

carringtoni. 

bensbawi. 

bignttatus. 

corporalis. 

bullaris. 

cbrysogaster. 

iDaequilobua. 
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border.                      Family. 

Genus. 

Type-npeolM. 

;ognathi.     CyprinidaB  (9). 

63.  Platygoblo. 

gracilis. 

• 

64.  Mylochilus. 

oaorinos. 

65.  Mylopharodon. 

conocephalus. 

66.  Tiaroga. 

oobitia. 

67.  Graodus. 

nigrotamiatas. 

68.  Lepidomeda. 

vittata. 

69.  Meda. 

fulgida. 

70.  Plagopteras. 

argentissimus. 

ndyli.         Dary#omatidffi  (10). 

71.  Dorysoma. 

beterurum. 

Clupeid®  (11). 

72.  Alosa. 

vulgaris  (Europe), 

73.  Pomolobue. 

obrysocbloris. 

Meletta. 

sprattus  (Europe). 

Hyodontid*  (12). 

74.  Hyodon. 

tergisus. 

Elattomstius. 

chrysopsis. 

MicroatomatidjB  (13). 

75.  Ostnerns. 

eperlanus  (Europe), 

• 

76.  Mallotns. 

villoeua. 

SalmonidaB  (14). 

77.  Coregonus. 

lavaretns  (Europe). 

Prosopium. 

qnadrilateralis. 

Argyroeomue. 

artedi. 

Allo8omu8. 

tullibee. 

78.  Steoodns. 

mackenzii. 

79.  Tbymallus. 

vulgaris  ( Europe). 

80.  Salvelinus. 

distichus  (Europe). 

81.  Cristi  vomer. 

namaycueh. 

82.  Salar. 

fario  (Europe). 

83.  Sal  mo. 

ealar. 

84.  Oucorhynchus, 

keta. 

<* 

Hypttifariol 

kennerlyi. 

Characinidse  (15). 

85.  Astyanax. 

argentatua. 

Percopsidse  (16). 

86.  Percopsis. 

gattatua. 

mi.              Eeooidae  (17). 

87.  Esox. 

luciaa. 

Mascalongus. 

nobilior. 

Picorellus. 

ealmoneas. 

Amblyopsidse  (16). 

88.  Cbologaster. 

cornatus. 

89.  Typhlichtbys. 

Bubterraneus. 

90.  Amblyopsis. 

Bpelseus. 

UmbridsD  (19). 

91.  Melanura. 

limi. 

Cyprinodontida  (20). 

92.  CypriDodon. 

variegatas. 

■ 

93.  Girardinicbthys. 

innominatoB. 

94.  Lucania. 

venusta. 

95.  Hydrargyra. 

a  warn  pi  na. 

96.  Fiiudulus. 

heteroclitus. 

97.  XoniHiua. 

etelliferum. 

98.  Zygonectes. 

notatus. 

AIicrt8liu8. 

zonatus. 

99.  Gambusia. 

punctata  (Cuba), 

100.  Mollienesia. 

latipinna. 

101.  Girardinus. 

uninotatus  (Cuba), 

102.  Adiuia. 

multifasciata. 

soces.           Atberinidoe  ('21 ). 

1 0'\     fllii  rnntnnin 

IVwi     Vylill*JOI  Ulllil. 

104.  Atberina. 

presbyter  (Europe). 

105.  LabLdesthert. 

Biccnlas. 

thopteri.      Aphododerido)  (22). 

10(5.  Aphododerue. 

• 

eayanus. 

Elaseomatidse  (23). 

107.  Elassoma. 

zonatum. 
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Suborder* 

Family. 

Genus. 

Type-apedet. 

Acanthopteri. 

CentiarohidiB  (24). 

108.  Micropteraa. 

aalmoidea. 

109.  Cbsnobryttas. 

golosna. 

110.  Ambloplitea. 

rupeatria. 

Archoplitta. 

interrupt  us. 

111.  Acantbarchaa. 

porno  tit. 

112.  Apoinotia. 

cyanellua. 

113.  Lepiopomns. 

auritua. 

Helioperca. 

pallidas. 

114.  Xyatroplitea. 

gillii. 

115.  Xenotia. 

fallaz. 

116.  Eapomotia. 

aureus. 

117.  Me&ogoniatiaa. 

cba?todon. 

118.  Euneacanthas. 

obeaoa. 

119.  Hemioplites. 

ainialans. 

120.  Copelandia, 

eriarcha. 

121.  Centrarchna. 

irideus. 

122.  Pomoxya. 

annularis. 

■ 

HyperittiuB, 

nigromacalataa. 

LabraoidaB  (25). 

123.  Morone. 

americana. 

124.  Roccua. 

lineatos. 

Lepibema. 

cbryaopa. 

Percid®  (26). 

125.  Perca. 

fluviatilia  (Europe)* 

126.  Stizoatetbinm. 

aaJmoneam. 

Cynoperca. 

canadense. 

Etheoatomatidse  (27) 

i.  127.  Ammoorypta. 

beanii. 

128.  Plearolepia. 

pellocidoa. 

129.  Percina. 

caprodes. 

130.  Alvordiua. 

macnlatas. 

131.  Ericosma. 

evidea. 

132.  Hadropteras. 

uigrofasciatua. 

133.  Imostoma. 

ahnmardi. 

134.  Rheocrypta. 

oopelandi. 

135.  Diplesium. 

blennioidea. 

136.  Ulocentra. 

atripinnia. 

137.  Boleosoma. 

olmstedi. 

138.  Nanostoiua. 

zonale. 

139.  Nothonotus. 

maoolatoa. 

140.  Pcecilicbtbya. 

variatna. 

141.  Etbeostooia. 

flabellaro. 

142.  Alvarina. 

lateral  ia. 

143.  Boleicbtbya. 

exilia. 

144.  Microporca. 

pun  ctn  lata. 

Sciffinidie  (28). 

145.  Haploidouotua. 

grim  ni  ens. 

140.  Entycbelitbus. 

ricbardaoni. 

CichlidflB  (29). 

147.  Heros. 

aeveru8  {South  Amer 

CottidfiB  (30). 

148.  Triglopsia. 

tbompaoni. 

149.  U ran  idea. 

gracilis. 

150.  Potamocottua. 

punctulatoa. 

151.  Cottopaia. 

aaper. 

• 

152.  Tauridea. 

apilota. 

AnaoanthinL 

Gadid®  (31). 

153.  Lota. 

lacuatris. 

Order  Hkmibraxchh. 

Gaateroateidse  (32). 

154.  Eiicnliii- 

i  neon  stAna. 

155.  A  pel  ten. 

liivviiDvitiiai 

qnadracoa. 

156.  Pygoateua. 

occidentalia. 

157.  QaAtoTOfetevi*. 

*ttQ\«&\ft&» 

LIST  OF  SPECIES. 


PBTEOMYZONTID^B.  x  < 

1. — Ammoccetes  Dum6ril.    1828.    Lainperns. 

(Lampetra  Gray ;  Ichthyomyzon  Girard.) 

.  Ammoccetes  fluviatilis  (L.)  Jor.    Eastern  streams  and  coast;  also 

in  Europe,    (d.  a.  *.)    (P.  nigricans  Le  8.) 
.  Ammoccetes  niger  (Raf.)  Jor.    Upper  Great  Lakes  to  Ohio  Valley. 
.  Ammoccetes  argenteus  (Kirt.)  Jor.    Great  Lakes ;  Ohio  Valley. 
.   Ammoccetes  hirudo  (Grd.)  Jor.    Lake  Erie  to  Arkansas. 
•  Ammoccetes  castaneus  (Grd.)  Jor.    Upper  Mississippi,    (d.  s.) 
.  Ammoccetes  plumbeus  ( Ayres)  Jor.    California. 
.  Ammoccetes  borealis  (Grd.)  Jor.    Great  Slave  Lake.    (d.  *.) 

2. — Entosphenus  Gill.    (Not  yet  characterized.) 

I.  Entosphenus  tridentattis  (Gairdner)  Gill.    Oregon.    (P.  lividus  Grd.) 
).  Entosphenus  epihexodon  Gill.     California,    {d.  s.)     (P.  tridentatus 
Grd.  non  Gairdn.) 

0.  Entosphenus  ciliatus  (Ayres)  Gill.    California. 

1.  Entosphenus  astori  (Grd.)  Gill.    Oregon. 

3. — Petromyzon  Linnaeus.    1758.    Lampreys. 

2.  Petromyzon  marinus  L.    Eastern  coast,  ascending  streams,  (d.  a.s.) 

(P.  americanus  Le  Sueur.) 

ACIPENSERID^E. 
4. — Acipenseb  Linnseus.    17&8.    Sturgeons. 

3.  Acipenser  rubicundus  Le  Sueur.    Great  Lakes  and  north. 
1.  Acipenser  maculosus  Le  Sueur.    Mississippi  Valley. 

5.  Acipenser  transmontanus  Rich.    Columbia  River. 

5. — Scaphirhynchops  Gill.    1876.    Shovel-nose  Sturgeon. 

(Scaphirhynchus  Heckel — preoccupied  in  Ornithology.) 

6.  Scaphirhynchops  platyrhynchus  (Raf.)  Cope.    Mississippi  Valley  and 

southwest  to  the  Rio  Grande. 

POLYODONTID.E. 

6. — Polyodon  Lac^pfede.    1798.    Duck-billed  Cats. 
17.  Polyodon  folium  Lac^pfede.    Mississippi  Valley. 
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LEPIDOSTEIDJ3. 
7. — Lepidosteus  Laclpfede.    1803.    Gar  Pikes. 

§  Lepidosteus. 

18.  Lepidosteus  osseus  (L.)  Ag.    Great  Lake  Region,  south  and  west. 

§  Cylindrosteus  Rafinesqne.    1820. 

19.  Lepidosteus  platystomus  Raf.    Great  Lake  Region,  south  and  west 

8.— Litholepis  Rafinesqne.    1818.    Alligator  Gars. 

(Atracto*te*8  Raf.    1820.) 

20.  Litholepis  spatula  (Lac.)  Jor.    Southern  States. 

AMIID^S. 
9. — Amia  Linnaeus.    1758.    Bow-fins. 

21.  Amia  calva  L.    Great  Lake  Region,  south  and  west* 

ANGUILLID-ffi. 
10.— Anguilla  Thunberg.    179-.    Eels. 

22.  Anguilla  vulgaris  Fleming.    Entire  northern  hemisphere,  in  nearlj 

all  waters,    (d.  a.  *.) 

SILURID^J. 

11. — Noturus  Rafinesqne.    1818.    Scone  Cats. 

§  Sehilbeodes  Bleeker.    1858. 

23.  Xoturus  sialis  Jordan.     Entire  Mississippi  Valley,  Upper  Great 

Lakes,  and  in  Red  River  of  the  North. 

24.  Xoturus  gyrinus  (Mit.)  Raf.    Southern  New  York  and  Pennsylvania. 

25.  Xoturus  leptacanthus  Jordan.    Chattahoochee  and  Alabama  Rivers* 

26.  Xoturus  clentherus  Jordan.    French  Broad  and  Tar  Rivers. 

27.  Xoturus  miurus  Jordan.   Great  Lakes  and  entire  Mississippi  Valley* 

28.  Xoturus  exilis  Nelson.    Wisconsin  to  Kansas. 

29.  Noturm  insignis  (Rich.)  Gill  &  Jor.    Pennsylvania  to  Georgia.    (AT.  I 

lemniscatus  Le  S.;  X.  marginatum  Baird).  I 

§  Xoturus. 

30.  Xoturus  flavu8  Raf.    Vermont  to  Montana ;  south  to  Kentucky. 

12.— Pelodichthys  Rafinesqne.    1819.    Mud  Cats. 

( Hopladelus  Raf.     1820. ) 

31.  Pelodichthys  olivaris  (Raf.)  Gill  &  Jor.  Ohio  to  Iowa;  south  to  Florida. 

13.— Amiurus  Rafinesque.    1820.    Bullheads. 

32.  Amiurus  brunneus  Jor.    South  Carolina  and  Georgia. 

33.  Amiurus  platycephalus  (Grd.)  Gill.    North  Carolina  to  Georgia*. 
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[    34.  Amiurus  pullus  (DeKay)  Gill.    New  York  and  eastward. 

35.  Amiurus  nigrilabris  (Cope)  Gill  &  Jordan.   Cave  streams  of  East- 
ern Pennsylvania. 
3G.  Amiurus  xanthocephalus  (Raf.)  Gill.    Ohio  Valley. 

37.  Amiurus  catus  (L.)  Gill.    Great  Lake  Region  to  Maine,  Arkansas, 
and  Florida. 

38.  Amiurus  welds  (Rafinesquc)  Jordan  &  Copeland.  Ohio  to  Minnesota 
and  Colorado. 

39.  Amiurus  marmoratus  (Holbr.)  Jordan.    S.  Illinois  to  Georgia. 
'40.  Amiurus  vulgaris  (Thompson)  Nelson.    Vermont  to  Dakota. 

41.  Amiurus  natalis  (Le  Suenr)  Gill.    Great  Lakes  to  Florida. 

42.  Amiurus  erebennus  Jordan.    Florida. 

43.  Amiurus  nigricans  (Le  Sueur)  Gill.  Great  Lake  Region ;  Mississippi 
Valley ;  south  to  Florida. 

44.  Amiurus  borealis  (Rich.)  Gill.    British  America. 

45.  Amiurus  lophius  Cope.    Streams  about  Chesapeake  Bay. 

46.  Amiurus  albidus  (Le  Sueur)  Gill.    Pennsylvania  to  North  Carolina. 
{A.  lynx  (Grd.)'  Gill.) 

47.  Amiurus  niveiventris  Cope.    North  Carolina. 

48.  Amiurus  lupus  (Grd.)  Gthr.    Texas. 
49  Amiurus  brachyacanthus  Cope,  MSS.    Texas. 

14. — IcnTHiELURUS  Rafiue&que.    1820.    Channel  Cats. 

50.  Ichthwlurus  punctattis  (Raf.)  Jor.    Canada  to  Montana;   south  to 

Florida  and  Texas. 

51.  Ichtlwelurus  meridionalis  (Gthr.)  Jor.    Central  America. 

52.  Ickthcelurus  robustus  Jordan.    Ohio  and  Mississippi  Rivers. 

53.  Ichthmlurus  furcatus  (Cuv.  &  Val.)  Gill.     Mississippi  Valley  to 

Texas. 

CATOSTOMIDJE. 

15. — Bubalichthys  xYgassiz.    1855.     Buffalo-fishes. 

54.  Bubalichthys  cyanellus  (Nels.)  Jor.    Mississippi  Valley  and  south* 

(B.  bubalus  Ag.) 

55.  Bubalichthys  urus  Ag.    Mississippi  Valley.    (B.  niger  Ag.) 

56.  Bubalichthys  meridionalis  (Gthr.)  Jor.    Central  America. 

16. — Ichthyobus  Ran*  o esq ue.    1820.    Buffalo-fishes. 

• 

57.  Ichthyobus  cyprinella  (Val.)  Ag.    Louisiana,     (d.  s.) 

58.  Ichthyobus  bubalus  (Raf.)  Ag.    Mississippi  Valley. 

*  17. — Cabpiodes  Rafinesque.    1820.    Carp  Suckers. 

59.  Carpiodes  oarpio  (Raf.)  Jor.    Mississippi  Valley. 
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60.  Carpiodc8  bison  Ag.    Mississippi  Valley. 

61.  Carjpiodes  tumulus  B.  &  G.    Bio  Grande  Region.    (0.  grayi  Cope.) 
02.  Carpiodes  thompsoni  Ag.    Great  Lake  Region. 

63.  Carpiodes  cyprinus  (Le  S.)  Ag.    New  York  to  Missouri  Begion 

(G.  damalis  Grd.) 

64.  Carpiodes  velifer  (Raf.)  Ag.    Ohio  Valley,  etc. 

65.  Carpiodes  cutisanserinus  Cope.    Lake  Erie  to  Tennessee* 
60.  Carpiodes  difformis  Cope.    Ohio  River. 

18.— Cycleptus  Rafinesqne.    1819.    Black  Horse. 

67.  Cycleptus  elongatus  (Le  S.)  Ag.    Mississippi  Valley. 

19.— Pantosteus  Cope.    1876.    Hard-headed  Suckers. 

68.  Pantosteus  vircsccns  Cope.    Arkansas  River. 

69.  Pantosteus  platyrhynchus  Cope.    Utah. 

70.  Pantosteus  generosus  (Grd.)  Jor.    New  Mexico  to  Southern  Cali- 

fornia.   (P.  jarrovii  Cope.) 

71.  Pantostcus  plebeius  (B.  &  G.)  Jor.    Colorado  Basin.    (P.  dvlphiniu 

and  P.  bardus  Cope.) 

20. — Catostomus  Le  Sueur.    1817.    Fine-scaled  Suckers. 

§  Catostomus. 

7-.  Catostomus  discobolus  Cope.    Colorado  Basin;  Snake  River,  Idabo. 

73.  Catostomus  tahocnsis  Gill  &  Jordan.     Luke  Tahoe,  Nevada. 

74.  Catostomus  longirostris  Le  Sueur.     Vermont  to  Puget's  Sound; 

north  to  Alaska.    ( C.  hudsonius  Le  S.,  C.  griseus  Grd.,  C.  lactnri^ 
Grd.,  C,  fosterianus  Rich.,  C.  aurora  Ag.,  etc.) 

75.  Catostomus  latipinnis  (Grd.)  Cope.     Platte  Basin;  Colorado  Basin. 

(C.  guzmanicnsis  Grd.) 

§  Pecadavtylus  Raf. 

i 

70.  Catostomus  occidentalis  Ayres.    Colorado  to  California.    (C.  be* 
nardini  Grd.) 

77.  Catostomus  labiatus  Avres.    Northern  California. 

78.  Catostomus  macrochilia  Grd.    Columbia  River. 

79.  Catostomus  commersoni  (Laclpfede)  Jordan.    Maine  to  the  Great 

Plains  and  south.     (C  teres,  communis,  bostoniensis,  sucklii,^ 
colus,  trisignatus,  chloropterus,  etc.,  of  authors.) 

80.  Catostomus  clarlcii  B.  &  G.    Gila  Basin. 

81.  Catostomus  insignis  B.  &  G.    New  Mexico;  Arizona. 

§  Hypentelium  Rafinesque.    1818. 

82.  Catostomus  nigricans  Le  S.    New  York  to  Minnesota  and  south. 


JORDAN:    CATALOGUE   OF   FRE8H- WATER  FI8HES.  417 

SI. — #Chasmistes  Jordan,  gen.  nov.    1873.    Big-mouthed  Suckers. 

.  Chasmistes  fecundus  (Cope  &  Yarrow)  Jordan.    Utah  Basin. 

22.— Ebimyzon  Jordau.    187C.    Chub  Suckers. 

.  Erimyzon  sucetta  (Lac.)  Jordan.  New  England  to  Minnesota,  Flor- 
ida, and  Texas.    (E.  oblongus,  gibbosus,  tenuis,  claviformis,  etc.) 

23.— Minytrema  Jordan.    1878.    Striped  Suckers. 

>.  Minytrema  melanops  (Raf.)  Jordan.  Great  Lake  Region  to  Florida 
and  Texas. 

24. — Myxostoma  Rafinesque.     1820.    Red  Horse. 

(TereUdus  Raf.,  1820;  Ptychostomus  Agassi z,  1855.) 

3.  Myxostoma  papillosum  (Cope)  Jor.    North  Carolina  to  Georgia. 

7.  Myxostoma  coregonus  (Cope)  Jor.    North  Carolina. 

8.  Myxostoma  pidiense  (Cope)  Jor.    Great  Pedee  River. 

9.  Myxostoma  congestum  (Grd)  Jor.  Missouri  to  Texas.  (P.  bucco  Cope.) 

0.  Myxostoma  velatum  (Raf.)  Jor.    Pennsylvania  to  Georgia  and  Min- 

nesota.   (P.  collapsus  Cope.) 

1.  Myxostoma  album  (Cope)  Jor.    North  Carolina. 

2.  Myxostoma  thalassinum  (Cope)  Jor.    North  Carolina. 

►3.  Myxostoma  carpio  ( Val.)  Jor.     Ohio  Valley  and  Upper  Great  Lakes. 

*4.  Myxostoma  macrolepidotum  (Le  S.)  Jor.  Great  Lake  Region  and 
Pennsylvania  to  Arizona  and  south.  (C.  duquemii  Le  S. ;  0. 
erythrurus  Raf.) 

*5.  Myxostoma aureolum  (Le  S.)  Jor.  Great  Lake  Regiou;  Upper  Missis- 
sippi and  north. 

W>.  Myxostoma  anisurum  (Raf.)  Jor.    Ohio  Valley.     (P.  breviceps  Cope.) 

)7.  Myxostcmu  crassilabre  (Cope)  Jor.    North  Carolina 

)S.  Myxostoma  conus  (Cope)  Jor.    North  Carolina. 

K).  Myxostoma  euryops  Jordan.    Alabama  River. 

K).  Myxostoma  pcecilurum  Jordan.     Louisiana. 

)1.  Myxostoma  albidum  (Grd.)  Jor.    Texas. 

)2.  Myxostoma  cervinum  (Cope)  Jor.     Virgiuia  to  Georgia. 

25. — Placophabynx  Cope.     1870.    Big  jawed  Suckers. 

)3.  Placopliarynx  carinatus  Cope.  Great  Lake  Region  and  Upper 
Mississippi  Valley. 

'This  genus  is  distinguished  from  Catostomus  by  the  very  large,  terminal  mouth,  the 
'*er  jaw  being  very  strong,  oblique,  its  length  about  one-third  that  of  the  head. 
he  lips  in  Chasmistes  are  little  developed,  and  are  very  nearly  smooth.  The  type  of 
>*  genus  is  C.  fecundus  Cope  &  Yarrow.    It  will  be  elsewhere  fully  characterized. 
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26.— *Quassilabia  Jordan  &  Brayton.    1878,    Hare-lip  Suckers. 

(Lagochila  J.  &  B.,  1877,  preoccupied.) 

104.  Quassilahia  lacera  Jordan  &  Brayton.    Tennessee  Biver. 

CYPRIN1DJ3,      % 
27. — Exoglobsum  Baflnesqae.    1818.    Cat-lips. 

105.  Exoglo88um  maxillilingua  (Raf.)  Haldeman.    New  York  to  Ohio  and 

Maryland. 

28.— Campostoma  Agassiz.    1855.    Stone  Boilers. 

106.  Campostoma  anomalum  (Raf.)  Ag.    Ohio  to  Dakota  and  South. 

107.  Campostoma  formosulum  Grd.    Texas.    («/.  *.) 

108.  Campostoma  nasutum  Grd.    New  Leon.    (d.  8.) 

109.  Campostoma  ornatum  Grd.    Chihuahua  River,    (d.  8.) 

29.— Acrochilus  Agassiz.    1855.    Hard- mouth  Chubs. 

110.  Acrochilus  alutacem  Ag.  &  Pick.    Columbia  Basin. 

30.— Orthodon  Girard.    1856. 

111.  Ortlwdon  microlepidotus  (Ayres)  Girard.    California;  Utah. 

31. — Hybognatiius  Agassiz.    1855.    Blunt-jawed  Dace. 

§  Hybognathu8. 

112.  Hybognathus  placit  us  Grd.    Arkansas  River. 

113.  Hybognathus  nuchalis  Agassiz.    Ohio  Valley  to  New  Mexico. 

1 14.  Hybognathus  argyritis  Girard.     New  Jersey  to  Dakota,  New  Mexico, 

and  south. 

115.  Hybognathus  regius  Girard.     Chesapeake  Basin. 
11(>.  Hybognathus  evansi  Grd.     Nebraska,     (d.  8.) 

117.  Hybognathus  8 iderius  Cope.     Arizona.  \ 

118.  Hybognathus  flavipinnis  Cope,  MSS.     Texas. 

119.  Hybognathus  nigrotaniiatus  Cope,  MSS.     Texas. 

*  Whcu  the  mime  Lagochila  was  first  proposed  for  this  geuus,  its  authors  were  ik* 
aware  that  the  masculine  form,  Lagochilus,  had  beeu  already  given  to  two  differed 
genera,  to  one  of  Gasteropods  by  Blanford,  and  to  one  of  Iusects  by  Loew.  The  word* 
Lagochila  and  iMgochilu*  are  identical  in  etymology  and  in  all  except  terminations 
ami  many  writers  would  consider  them  insufficiently  distinct,  and  would  hold  that 
the  name  Lagochila  should  be  changed.  At  present,  I  am  inclined  to  the  contrary 
opinion ;  nevertheless,  as  the  matter  stands,  and  as  the  name  Lagochila  has  not  yeC 
come  into  general  use,  less  confusion  perhaps  will  result  from  renaming  the  genu* 
than  from  any  other  course.  The  name  (Juasxilab'm  (Jordan  &  Brayton)  is  accordingly 
suggested  as  a  substitute  for  Lagochila,  considered  to  bo  preoccnpiod  in  concholog5,,• 
The  etymology  is  quassus,  broken  or  torn;  labia,  lip.  The  case  is  precisely  like tb** 
of  the  genus  of  Doves,  Leptoptila  Swainson,  lately  named  /Echmoptila  by  Dr.  Cone*,  ol* 
account  of  the  previous  Leptoptilus  of  Lesson. 
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§  Algoma  Grd.    1856. 

120.  Hybognathus  amarus  (Grd.)  Jor.    Bio  Grande. 

121.  Hybognathus  fluviatilis  (Grd.)  Jor.    New  Leou. 

§  Dionda  Girard.    1856. 

122.  Hybognathus  episeopus  Grd.    Texas* 

123.  Hybognaihus  serenus  Grd.    Texas. 

124.  Hybognathus  melanops  Grd.    Bio  Grande  Region. 

125.  Hybognathus  plumbeus  Grd.    Canadian  River. 

126.  Hybognaihus  spadiceus  Grd.    Arkansas. 

127.  Hybognaihus  griseus  Grd.    Indian  Territory,    (d.  8.) 

32.— Coliscus  Cope.    1872. 

128.  Coliscus  parietalis  Cope.    Missouri  River,  Mo. 

33. — Pimephales  Rafinesque.    1820.    Fat-heads. 

129.  Pimephales  promelas  Raf.    Pennsylvania  to  Montana  and  Texas. 

34. — Hyborynchus  Agassiz.    1855.    Blunt-nosed  Minnows. 

130. — Hyborhynehus  notatus  (Raf.)  Ag.    New  York  to  Kentucky  and 
northwest. 

131.  Hyborhynehus  superciliosus  Cope.    Ohio  Valley  and  north,    (d.  s.) 

132.  Hyborhynehus  nigellus  Cope.    Arkansas  River,  Colorado. 

133.  Hyborhynehus perspicuus  Girard.    Arkansas  River,     (d.  s.) 

134.  Hyborhynehus  confertus  Girard.    Texas,    (d.  #.) 

135.  Hyborhynehus  tenellus  Girard.    Indian  Territory,    (d.  8.) 

136.  Hyborhynehus  puniceus  Girard.    Canadian  River,     (d.  s.) 

35. — Cochlognathus  Baird  &  Girard.    1854. 

137.  Cochlognathus  ornatus  B.  &  G.    Bio  Grande. 

138.  Cochlognathus  biguttatus  Cope,  MSS.    Texas. 

36.— Algansea  Girard.    1856. 

139.  Algansea  tincella  (Val.)  Grd.     Mexico. 

140.  Algansea  antica  Cope.    Texas,    (d.  s.) 

37. — Alburnops  Girard.    1856.    Minuows. 

{HybopsiB  Cope;  probably  not  of  Agaseiz). 

§  Hudsonius  Girard.    1856. 

Hi.  Alburnops  hudsonius  (Clinton)  Jor.    Middle  States. 

142.  Alburnops  amarus  (Grd.)  Jor.    Maryland  to  Georgia. 

143.  Alburnops  saludanus  Jor.  &  Brayton.    Santee  Basin. 

144.  Alburnops  storerianus  (Kirt.)  Jor.     Great  Lake  Region. 

§  Alburnops  Grd. 

145.  Alburnops  blennim  Grd.    Arkansas  River. 

146.  Alburnops  shumardi  Grd.    Arkansas  River,     (d.  s.) 
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147.  Alburnops  iltecebrosus  Grd.    Arkansas  River.    (cL  s.) 

148.  Alburnops  microstomia!  (Raf.)  .for.    Kentucky  to  North  Carolina. 

149.  Alburnops  stramineus  (Cope)  Jor.    Great  Lakes  and  Ohio  Valley. 

150.  Alburnops  tuditanus  (Cope)  Jor.    Indiana,  etc    (d.  s.) 

151.  Alburnops  volucellus  (Cope)  Jor.    Michigan  to  Minnesota. 

152.  Alburnops  spectrunculus  (Cope)  Jor.    Tennessee  River. 

153.  Alburnops procne  (Cope)  Jor.    Eastern  Pennsylvania. 

154.  Alburnops  scylla  (Cope)  Jor.    Platte  River;  Arkansas  River. 

155.  Alburnops  missuriensis  (Cope)  Jor.    Missouri  to  Texas. 
15C.  Alburnops  fretensis  (Cope)  Jor.    Michigan  to  Illinois. 

157.  Alburnops  hccmaturus  (Cope)  Jor.    Great  Lake  Region  to  Illinois. 

§  Hydrophlox  Jordan.     1878. 

158.  Alburnops  bivittatus  (Cope)  Jor.    Utah. 

159.  Alburnops  timpanogensis  (Cope)  Jor.    Utah. 

100.  Alburnops  plumbeolus  Cope.    Great  Lakes. 

101.  Alburnops  lacertosus  (Cope)  Jor.    Tennessee  River. 

102.  Alburnops  xwnocephalus  Jor.    Alabama  River. 

103.  Alburnops  chrosomus  Jor.    Alabama  River. 

104.  Alburnops  chalybceus  (Cope)  Jor.    Pennsylvania;  New  Jersey. 

105.  Alburnops  chiliticus  (Cope)  Jor.    Yadkin  River. 
100.  Alburnops  chlorocephalus  (Cope)  Jor.    Sao  tee  Basin. 

107.  Alburnoj)$  rubricroccus  (Cope)  Jor.    Upper  Tennessee  and  Savan- 

nah Rivers. 

108.  Alburnops  lutipinnis  Jordan  &  Drayton.     Oconee  River. 

109.  Alburnops  rose  us  Jordan.     Louisiana. 

'<j$. — Luxilus  Rafinesque.     1820.     Shiners. 

( Uyjm  lejris  B  a  i  rd . ) 

§  Luxilus. 

170.  Luxilus  cornutus  (Mitch.)  Jor.     New  Euglaud  to  Wyoming  an^ 

south. 

171.  Luxilus  seleneJov.     Lake  Superior. 

§ . 

172.  Luxilus  cuceogenis  (Cope)  Jor.     Tennessee  and  Savannah  Rivers. 

§  Photogenis  Cope.     1800. 

173.  Luxilus  galacturus  (Cope)  Jor.    Tennessee,  Cumberland,  and  Sa- 

vannah Rivers. 

174.  Luxilus   analostanus  (Cope)    Jor.     New  York  to  Iowa  and  Ten* 

nesssee. 

175.  Luxilus  leucopus  Jordan  &  Bray  ton.     Chattahoochee  River. 
17G.  Luxilus  niveus  (Cope)  Jor.     Sautee  Basin. 

177.  Luxilus  calliurus  Jor.    Alabama  to  Louisiana,     (d.  g.) 
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.  Luxilus  iris  (Oope)  Jor.    Rio  Grande,  New  Mexico. 

.  Luxilus  jugalis  (Cope)  Jor.    Missouri  River;  Arkansas  River. 

♦ 

39. — Lythrurus  Jordan.    1376.    Redflns. 

.  Lythrurus  cyanocephalus  Gopeland.    Michigan  to  Minnesota. 
.  Lythrurus  atripes  Jordan.    Southern  Illinois  and  south. 
.  Lythrurus  diplwmius  (Raf.)  Jor.    Ohio  Valley. 
.  Lythrurus  ardens  (Cope)  Jor.    Kentucky  to  North  Carolina. 

40.— Cyprinella  Girard.  1856. 

§  Cyprinella. 

.  Cyprinella  bubalina  Grd.    Arkansas  to  Texas. 
.  Cyprinella  venusta  Grd.    Texas,    (d*  s.) 
.  Cyprinella  macrostoma  Grd.    Rio  Grande  Region. 
,  Cyprinella  beckwithi  Grd.    Arkansas,    (d.  s.) 
,  Cyprinella  texana  Grd.    Texas,    (d.  s.) 

Cyprinella  luxiloides  Grd.    Texas,    (d.  s.) 

Cyprinella  gunnisoni  Grd.     Utah.    (d.  s.) 

Cyprinella  suavis  Grd.    Texas,     (d.  8.) 

Cyprinella  ludibunda  Grd.    Utah.    (d.  *.) 

Cyprinella  lepida  Grd.    Texas,    (d.  s.) 

Cyprinella  lugubris  Grd.     Utah.    (d.  s.) 

Cyprinella  notata  Grd.    Texas,    (d.  s.) 

Cyprinella  whipplii  Grd.    Arkansas,    (d.  a.  g.) 

Cyprinella  billingsiana  Cope.    Missouri,    (d.  a.  g.)    (d.  *.) 

Cyprinella  eercostigma  Cope.    Pearl  River,  Mississippi,    (d,  a.  g.) 

§  Moniana  Girard.    1356. 

K  Cyprinella  lutrensis  (Grd.)  Jor.     Arkansas. 

>.  Cyprinella  leonina  (Grd.)  Jor.    Texas,    {d.  s.) 

i.  Cyprinella  Ivetabilis  (Grd.)  Jor.    Rio  Grande,    (d.  s.) 

!.  Cyprinella  delieiosa  (Grd.)  Jor.    Texas,     (d.  s.) 

I.  Cyprinella  complanata  (Grd.)  Jor.    Rio  Grande,     (d.  s.) 

i  Cyprinella  forbesi  Jordan.     Southern  Illinois. 

►.  Cyprinella  frigida  (Grd.)  Jor.     Texas,     (d.  s.) 

►.  Cyprinella pulchella  (Grd.)  Jor.    Arkansas  River,    (d.  s.) 

'.  Cyprinella  proserpina  (Grd.)  Jor.     Texas,     (d.  s.) 

I.  Cyprinella  aurata  (Grd.)  Jor.    New  Mexico,    (d.  s.) 

>.  Cyprinella  gracilis  (Grd.)  Jor.     New  Leon.     (d.  s.) 

).  Cyprinella  formosa  (Grd.)  Jor.     Rio  Mirabres.     (d.  s.) 

L  Cyprinel  a  nitida  (Grd.)  Jor.     New  Leon.     (d.  s.) 

I  Cyprinella  rutila  (Grd.)  Jor.     New  Leon.     (d.  s.) 

3.  Cyprinella  couchii  (Grd.)  Jor.     New  Leon.     (d.  8/) 
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41.— Codoma  Girard.    1856.    Silver-fins. 
§  Erogala  Jordan.    1878. 

214.  Codoma  callisema  Jordan.    Ocmulgee  Biver. 

215.  Codoma  ccerulea  Jordan.    Alabama  River. 

216.  Codoma  chloristia  Jordan  &  Bray  ton.    Saniee  Biver. 

217.  Codoma  trichroistia  Jordan  &  Gilbert.    Alabama  Biver. 

218.  Codoma  callistia  Jordan.    Alabama  Biver. 

219.  Codoma  stigmatura  Jordan.    Alabama  Biver. 

220.  Codoma  eurystoma  Jordan.    Chattahoochee  Biver. 

221.  Codoma  xcenura  Jordan.    Ocmulgee  Biver. 

222.  Codoma  pyrrhomelas  (Cjpe)  Jor.    San  tee  Basin. 

223.  Cbdoma  grandipinnis  Jordan.    Flint  Biver. 

§  Codoma. 

224.  Codoma  ornata  Grd.    Chihuahua  Biver. 

225.  Codoma  vittata  Grd.    Mexico. 

42.— Notropis  Rafinesque.    1817.    Rosy  faced  Shiners. 

( A  Iburnellus  Grd.,  1856;  MinniUu  Raf.,  1820.) 

§  Notropis. 

226.  Notropis  jemezanus  (Cope)  Jor.    Bio  Grande,  New  Mexico. 

227.  Notropis  atlwrinoides  Baf.     Lake  Begion  and  Ohio  Valley.     (N.  1 

belhiSy  dinemns,  dilectuSj  etc.,  of  authors.) 

228.  Notropis  lejndulus  (Grd.)  Jor.     Black  Warrior  Biver.     (d.  8.) 
220.  Notropis  megalops  (Grd.)  Jor.     Texas,     (d.  8.) 

230.  Notropis  amabilU  (Grd.)  Jor.     Texas,     (d.  8.) 
.    231.  Notropis  socius  (Grd.)  Jor.     Texas,     (d.  8.) 

232.  Notropis  stilbius  (Jor.)     Alabama  River,     (d.  8.) 

233.  Notropis  formosus  (Putnam)  Jor.     Mobile,    (d.  *.) 

234.  Notropis  altipinnis  (Cope)  Jor.     Yadkin  River. 

235.  Notropis    micropteryx   (Cope)  Jor.     Tennessee   and   Cumberlai 

Rivers. 
23G.  Notropis  rubri/rons  (Cope)  Jor.     Ohio  Valley. 

237.  Notropis  nmbratilis  (Grd.)  Jor.     Arkansas,     (d.  8.) 

238.  Notropis  oligaspis  (Cope)  Jor.     Kansas,     (d.  8.) 
230.  Notropw  simus  (Cope)  Jor.     New  Mexico. 

240.  Notropis  amwnm  (Abbott)  Jor.     New  Jersey,     (d.  a.) 

241.  Notropis  telescopus  (Cope)  Jor.    Tennessee  River,     (d.  8.) 

242.  Notropis  photogenis  (Cope)  Jor.     Ohio  to  South  Carolina. 

243.  Notropis  percobromus  (Cope)  Jor.     Missouri. 

244.  Notroj)is  matutinus  (Cope)  Jor.     Neuse  River. 

245.  Notropis  lirus  Jordan.    Tennessee  and  Alabama  Rivers. 
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43.— Cliola  Girard.    1856. 

§  Episema  Cope  and  Jordan.    1877. 

E        246.  Cliola  ariomma  (Cope)  Jor.    Indiana. 

:         247.  Cliola  scabriceps  (Cope)  Jor.    Ohio  Valley. 

248.  Cliola  leucioda  (Oope)  Jor.    Tennessee  River. 

249.  Cliola  piptolepis  (Cope)  Jor.    Platte  River. 

§  Cliola. 

250.  Cliola  vigilax  (B.  &  G.)  Grd.    Red  River. 

251.  Cliola  velox  Grd.    San  Antonio  River. 

252.  Cliola  vivax  Grd.  •  Texas,    (d.  *.) 

44.— Ericymba  Cope.    1864. 

253.  Ericymba  buooata  Oope.    Pennsylvania  to  Illinois. 

45.— Protoporus  Cope.    1872. 

254.  Protoporus  domninus  Cope.    Idaho. 

46.— Hemitremia  Cope.    1870. 
§  Hemitremia. 

255.  Hemitremia  vittata  Cope.    Kentucky;  Tennessee;  Virgiuia. 

256.  Hemitremia  heterodon  Cope.    Michigan  to  Illinois,     (d.  g.) 

257.  Hemitremia  bifrenata  Cope.     Massachusetts  to  Maryland,    (<?.  g.) 

47. — Chrosomus  Rafiuesque.    1820.    Red-bellied  Minnows. 

253.    Chrosomus  erythrogaster  Raf.     Wisconsiu    to  Pennsylvania   and 

Missouri. 
250.    Chrosomus  areas  Oope.    North  Carolina,    (d.  8.) 

48. — Phoxinus  liafinesque.     1820.     Miunows. 

i>GO.    Phoxinus  neogcem  Cope.    Michigan;  Wisconsiu. 

201.    Phoxinus  flammeus  Jordan  &  Gilbert.    Tennessee  River. 

2G2.    Phoxinus  mar  gar  it  us  (Cope)  Jor.     Pennsylvania;  Maryland,     (d.  g.) 

49. — Gila  Baird  &  Girard.    1853.    Leather-sided  Minnows. 

§  Clinostomus  Girard.    1856. 

203.  Gila  elongata  (Kirt.)  Jor.    Ohio  Valley  and  Lake  Region. 

204.  Gila  proriger  Cope.    Ohio  Valley,     (d.  s.) 

205.  Gila  estor  Jordan  &  Brayton.    Teuuessee  and  Cumberland  Rivers. 
266.  Gila  funduloides  (Grd.)  Cope.    Chesapeake  Basin. 
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267.  Gila  vandoisula  (Val.)  Jor.    Virginia  to  Georgia.  (C.afflnis  Girard 

268.  Gila  phlegethontis  Cope.    Beaver  River,  Utah. 

269.  Gila  montana  Cope.    Idaho  to  Arizona. 

270.  Gila  hydrophlox  Gope.    Idaho. 

271.  Gila  taenia  Cope.    Utah. 

272.  Gila  ardesiaca  Cope.    Rocky  Mountain  Region 

§  Tigoma  Girard.    1856. 

273.  Gila  gttla  Cope.    New  Mexico. 

274.  Gila  pandora  Cope.    New  Mexico;  Colorado. 

275.  Gila  humboldti  (Grd.)  Cope.    Nevada. 

276.  Gila  egregia  (Grd.)  Cope.    Colorado;  Utah;  New  Mexico. 

277.  Gila  nigra  Cope.    Arizona. 

278.  Gila  pulchella  B.  &  G.    Mexico. 

279.  Gila  canformis  (B.  &  G.)  Jor.    San  Joaquin  Valley. 
280r  Gila  bicolor  (Grd.)  Jor.    Klamath  Lake,  Oregon,    (d.  #.) 

281.  Gila  purpurea  (Grd.)  Jor.    San  Bernardino,  Mexico,    (d.  *.) 

282.  Gila  intermedia  (Grd.)  Jor.    Gila  Basin,    (d.  *.) 

283.  Gila  obesa  (Grd.)  Jor.   Salt  Lake  Valley,    (d.  *.) 

284.  Gila  lineata  (Grd.)  Jor.    Utah.    (d.  s.) 

285.  Gila  utensis  Jor.    Utah.    (Tigoma  gracilis  Grd.)     (d.  $.) 

286.  Gila  nacrea  Cope.    Colorado  Basin,  Wyoming. 

287.  Gila  seminuda  Cope  &  Yarrow.    Rio  Virgen,  Utah. 

288.  Gila  boucardi  (Gthr.)  Jor.    Mexico,     (d.  8.) 

§  Gila. 

289.  Gila  robuxta  B.  &  G.    Arizona;  New  Mexico. 

290.  Gila  grahami  B.  &  G.     Arizoua;  New  Mexico. 

291.  Gila  gracilis  B.  &  G.    Arizona. 

292.  Gila  elegans  B.  &  G.     Arizona;  New  Mexico. 

293.  Gila  emorii  Grd.    Gila  River. 

294.  Gila  affinis  Abbott.    Platte  River,     (d.  *.) 

§  rtychochilus  Agassiz.    1855. 

295.  Gila  oregonensis  (Rich.)  Jor.     Oregon  and  north. 

296.  Gila  grandis  Ay res.    California. 

297.  Gila  lucim  (Grd.)  Jor.     Rio  Colorado, 

298.  Gila  rapax  (Grd.)  Jor.     California. 

299.  Gila  vorax  (Grd.)  Jor.    Utah.     (d.  8.) 

50.— Siboma  Girard.     1856. 

300.  Siboma  crassicauda  Grd.    California. 

301.  Siboma  atraria  Grd.    Idaho  to  New  Mexico. 


JORDAN:    CATALOGUE   OF   FRESH- WATER   FI8HES.  425 

51.— Myloleucus  Cope.  1872. 
§  Myloleucus. 

2.  Myloleucus  pulverulentus  Cope.    Utah  to  Montana. 

3.  Myloleucus  parovanus  Cope.    Utah.    (d.  s.) 

4.  Myloleucus  squamatus  (Gill)  Jor.    Salt  Lake  Basin. 


§ 


5.  Myloleucus  bicolor  (Grd  )  Jor.    Klamath  Lake. 

6.  Myloleucus  obesus  (Grd.)  Jor.    Nevada. 

7.  Myloleucus  formosus  (Grd.)  Jor.    Merced  and  Mohave  Kivers. 

52.— Cheonda  Girard.    1856. 

8.  Cheonda  cooperi  Grd.    Columbia  River. 

9.  Cheonda  ccerulea  Grd.    Lost  River,  Oregon. 

0.  Cheonda  crassa  (Grd.)  Jor.    Sacramento  Kiver.    (d.  s.) 

1.  Cheonda pulchra  (Grd.)  Jor.    Chihuahua,     (d.  8.) 

2.  Cheonda  nigrescens  (Grd.)  Jor.    Rio  Grande,    (d.  a.) 

3.  Cheonda  gibbosa  (B.  &  G.)  Jor.    Gila  Basin,     (d.  s.) 

53.— Lavinia  Girard.    1854. 

4.  Larinia  exllicauda  B.  &  G.    California. 

15.  Larinia  hanmgus  Grd.    California,     (d.  s.) 

16.  Larinia  gibbosa  Ayres.    California,    (d.  s.) 

54. — Notemigonus  Raiinesque.    1819. 

17.  Notemigonus  chrysoleucus  (Mit )    Jor.     Maine  to  Minnesota  and 

Texas. 

18.  Notemigonus  occidentalis  (B.  &  G.)  Jor.    California. 

19.  Notemigonus  americanus  (L.)  Jor.    South  Carolina;  Georgia. 
!0.  Notemigonus  leptosomus  (Grd.)  Jor.    Texan. 

11.  Xotetnigonus  lucidus  (Grd.)  Jor.     Indian  Territory,    (d.  s.) 

55. — Richardsonius  Girard.    1856. 

12.  Richardsonius  bait  eat  ua  (Rich.)  Grd.    Columbia  River. 
8.  Richardsonius  latera  is  Grd.     Washington  Territory. 

56.— Phenacobius  Cope.    1867. 

(Sard  dm  in  Cope,  1872.) 

-4.  Phenacobius  t-eretulus  Co  pi*.     Oiiio  Valley. 
25.  Phenacobiua  uranops  Cope.     Tennessee  River. 
-6.  Phenacobius  scopiftrm  (Co  »e)  Jor.    Illinois  to  Missouri. 
27.  Phenacobius  catostomus  Jordan.     Alabama  River. 
£8.  Phenacobius  mirabdis  (Grd.)  Jor.     Arkansas  River. 
Bull.  iv.  No.  2 H 
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57.— Rhinichthys  Agassiz.    1850.    Black-nosed  Dace. 

320.  Rhinichthys  atronasus  (Mitch.)  Ag.     New  England  to  Ohio  ai 
Virginia. 

330.  Rhinichthys  obtusus  Ag.     Michigan  to  Alabama,    (d.  *.) 

331.  Rhinichthys  dulois  (Grd.)  Jor.    Nebraska  to  Utah.    {d.  8.) 

332.  Rhinichthys  meleagris  Ag.    Illinois  ;  Iowa. 

333.  Rhinichthys  maxillosus  Cope.    Slopes  of  Bocky  Mountains. 

334.  Rhinichthys  cataractm  (Val.)  Jor.    New  Bngland  to  Virginia  \ 

Wisconsin.    (R.  nasutus  (Ayres)  Ag.) 

58.— Apocope  Cope.    1872. 

§  Apocope. 

335.  Apocope  earring toni  Cope.     Utah. 

§  Eritrema  Cope.    1876. 

336.  Apocope  henshatci  Cope.     Utah;  Idaho,     (d.  8.) 

337.  Apocope  vulnerata  Cope.     Utah. 

338.  Apocope  oscula  (Grd.)   Cope.     Colorado ;    Utah  ;   Arizona ; 

Mexico. 

339.  Apocope  couesi  Yarrow.    Mountain  streams,  Arizona,     (d*  s.) 

340.  Apocope  vent ricosa  Cope.    Arizona:  New  Mexico,    (d.  8.) 

341.  Apocope  notabilis  (Grd.)  Jor.    Sonora.    (d.8.) 

342.  Apocope  nabilus  (Grd.)  Jor.     Washington  Territory. 

50. — Ceratichthys  Buird.    1853.    Horny  Heads. 

(."  HybopnUn,  Agassiz.     Xocomis  et  Uybopsi8y  Grd.) 

§  Ceratichthys. 

313.  Ccrutivhthys  biguttatus  (Kirt.)  Girard.     Pennsylvania  to  Utah 

.south. 

314.  Ceratichthys  micropogon  Cope.     Eastern  Pennsylvania,     (d.s.) 
345.  Ceratichthys  nebrascensis  (Grd.)  .Jor.     Sweetwater  River,     (d.  i 

§  ? llybopsis  Ag.     1S54. 

340.  Ceratichthys  amblops  (Baf.)  Grd.     Ohio  Valley. 

347.  Ceratichthys  gracilis  ( Ag. )  Jor.    Tennessee  to  Georgia.    ( C.  tc/n« 

(Grd.)  Jor.     C.  hyalinus  Cope.)     (d.  s.) 

348.  Ceratichthys  rubrij'rons  Jordan.     South  Carolina;  Georgia. 

349.  Ceratichthys  hypsinotus  Cope.     North  Carolina. 

350.  Ceratichthys  dissimilis  (Kirt.)  Cope.     Ohio  Valley. 
35 L.  Ceratichthys  sterletut  Cope.     New  Mexico. 
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:.  Ceratichthys  physignathus  Cope.    Arkansas  River,  Colorado. 
».  Ceratichthys  squamilentus  Cope.    Colorado  Basin. 
L  Ceratichthys  prosthemius  Cope.    Great  Lakes. 
>.  Ceratichthys  milneri  Jordan.    Lake  Superior. 


§ 


5.  Ceratichthys  monachus  Cope.    Tennessee  River. 
T.  Ceratichthys  labrosus  Cope.    Santee  Basin. 

3.  Ceratichthys  zanemus  Jordan  &  Bray  ton.    Santee  River,    (d.  s.) 
9.  Ceratichthys  gelidus  (Grd.)  Jor.    Milk  River,    (d.  s.) 

0.  Ceratichthys  vernalis  (Grd.)  Jor.    Arkansas  River,    (d.  8.) 
L  Ceratichthys  aestivalis  (Grd.)  Jor.    New  Leon.    (d.  8.) 

00.— Semotilus  Rafinesque.    1820.    Horned  Dace. 

§  Leucosomus  Heckel.    1842. 

>2.  Semotilus  bullaris  (Raf.)  Jor.     New  England  to  Virginia,      (fif. 

rhotheus  Cope.    L.  cataractus  Baird.    L.  argenteus  Storer.) 
•3.  Semotilus  dissimilis  (Grd.)  Jor.    Milk  River,    (d.  s.) 

§  Semotilus. 

4.  Semotilus  corporalis  (Mitch.)  Putuam.    Massachusetts  to  the  Rocky 

Mountains  and  south. 

5.  Semotilus  thoreauianus ''Jordan.    Flint  River,  Georgia. 

61. — Agosia  Girard.    1856. 

6.  Agosia  chrysogastcr  Grd.     Sonora. 
»7.  Agosia  rnetallica  Grd.     Rio  Gila. 

62.— Pogonichthys  Girard.    1854. 

>8.  Pogonichthys  inwquilobus  B.  &  G.     California. 

>9.  Pogonichthys  symmetricus  B.  &  G.     California. 

TO.  Pogonichthys  argyriosiw  B.  &  G.     California,     (d.  s.) 

63.— Platygobio  Gill.    1861. 

71.  Platygobio  gracilis  (Rich.)  Gill  &  Jor.    Colorado  River  to  the  Sas- 
katchawan.     (P.  communis  (B.  &  G.)  Gill.) 

64. — Mylochilus  Agassiz.    1855. 

*72.  Mylochilus  caurinus  (Rich.)  Grd.    Oregon  and  north. 
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C5.— Mylophabodox  Ayrea.    1855. 

373.  Mylopharodon  conocephalus  (Ayres)  Grd.    California. 

66.— 'Tiaboga  Girard.    1856. 

374.  Tiaroga  colitis  Grd.    Bio  Gila. 

67.— Graodcs  Giiother.    1868.    * 

375.  Graodus  nigrot<eniatus  Gtbr.    Mexico. 

68. — Lepidomeda  Cope.    1874. 

376.  Lepidomeda  vittata  Cope.    Colorado  Hirer,  Arizona. 

377.  Lepidomeda  jarrotii  Cope.    Colorado  River,  Arizona. 

69.— Meda  Girard.    1856. 

378.  Medafulgida  Girard.    Bio  Gila. 

70.— Plagopterus  Cope.    1874. 

379.  Plagopterus  argentissimus  Cope.    San  Luis  Valley,  Western  Colo- 

rado. t 

DORYSOMATIIXSi. 
71.— Dorysoma  Rafinesqae.    1820.    Gizzard  Shads. 

380.  Dorysoma  cepedianum  heterurum  (Raf.)    Jor.    Mississippi  Valley- 

escaped  iuto  the  lakes. 

CLUPEID^E. 

72.— Alosa  Cuvier.     1829.    Shads. 

381.  Alosa  sapidissima  (Wilson)  Storer.   Coast — ascending  most  streams 

73.— Pomolobus  Kafiuesqae.    1819.    Alewives. 
§  Meletta  Valenciennes,  1847. 

382.  Pomolobus pseudoharengus  lacustris  Jordan.    LakeOutario  and  lake! 

of  Western  New  York. 

§  Pomolobus. 

383.  Pomolobus  chrysochloris  Baf.    Mississippi  Valley — escaped  into  tha 

lakes. 

. — . ^  ■  t, 

I  bave  nt  present  little  faitb  in  the  v  flidity  of  the  gen  as  Tiaroga.    It  looks  like  ft  I , 
Cliola  in  which  one  of  the  teeth  in  the  main  row  has  been  lost.  I 

n 
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HYODONTIDJB. 

74.— Hyodon  Le  Sueur.    1818.    Moon  Eyes. 

§  Elattonistius  Gill  &  Jordan.    1878. 

^84.  Eyodon  chrysopsis  Rich.    Missouri  and  Saskatcbawan  Basins. 

§  Hyodon. 

^85.  Eyodon  tergisus  Le  Sueur.     Great  Lakes  and  Upper  Mississi] 

Valley. 
.486.  Eyodon  selenops  Jordan  &  Bean.    Tennessee  and  Alabama  Rive 

MIOROSTOMATIDJL 

75.— Osmerus  Linnaeus.    1758.    Smelts. 

\387.  Osmerus  mordax  (Mitch.)  Gill.     Eastern  coast — ascending  strea 
northward. 

76. — Mallotus  Cuvier.    1829.    Capelins. 

Mallotus  villosus  (Miiller)  Cuv.    Nova  Scotia  northward — coastwi 

SALMONIDiB. 

77. — CoREGomjs  Linnaeus.    1758.    Whitefish. 

§  Prosopium  Miluer.    1878. 

Coregonus  couesi  Milner.    Montana  (headwaters  Saskatchawan). 
Coregonus  williamsoni.    Grd.    Region  west  of  Rocky  Mountains. 
Coregonus  quadrilateralis   Rich.    New  Hampshire  and  Great  Ls 
Region  to  Alaska.    (0.  novanglice  Prescott.) 

§  Coregonus. 

302.  Coregonus  clupeiformis  (Mitch.)  Milner.    Great  Lake  Region  to  Po 

Sea.    (C.  albus  Le  S.) 
393.   Coregonus  kennicotti  Milner,  MSS.    Yukon  River,  Alaska. 


389. 
390. 
391. 


§ 


394.   Coregonus  labradoricus  Rich.     Northern  New  York  to  Labrac 
(C  neohantoniensis  Prescott). 

§  Argyrosomus  Agassiz.    1850. 

Coregonus  hoyi  (Gill)  Jordan.    Upper  Great  Lakes. 
Coregonus  artedi  (Le  S.)  Hoy.    Great  Lake  Region  and  Upper  M 
sissippi  Valley  to  Alaska. 
397.  Coregonus  nigripinnis  (Gill)  Jordan.    Lake  Michigan. 
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§  Allosomus  Jordan.    1878. 

398.  Coregonus  tullibee  Rich.    Upper  Great  Lakes. 

78.— Stenodqs  Richardson.    1860.    Inconnus. 

(Luciotrutta  GUnther,  1866.) 

399.  Stenodus  mackenzii  Rich.    Mackenzie's  River. 

79.— Thymallus  Oavier.    1829.    Graylings. 

400.  Thymallus  signifer  (Rich.)  Cuv.  &  Yal.    British  America. 

401.  Thymallus  montanus  Milner.    Montana,    (d.  «.) 

402.  Thymallus  tricolor  Cope.    Michigan  and  northwest,    (d.  8.) 

80.— Salvelinus  Richardson.    1830.    Chairs. 

( Birionc  DeKay.  1842.     Umbla  Rapp.    Salmo  Siebold.) 

403.  Salvelinus  oquassa  (Grd.)  Gill  &  Jordan.    Rangeley  Lake,  etc.,  in 

Maine. 

404.  Salvelinus  lordii  (Gthr.)  G.  &  J.    British  Colombia,    (d.  8.) 

405.  Salvelinus  tudes  (Cope)  G.  &  J.    Alaska,    {d.  *.) ' 

406.  Salvelinus  spectabilis  (Grd.)  G.  &  J.    Streams  west  of  Sierra  Nevada, 

(S.  campbelli  Suckley ;  S.parkii  Sackley.) 

407.  Salvelinus  hairdii  (Suckl.)  G.  &  J.    Streams  west  of  Sierra  Nevada. 

408.  Salvelinus  fontinalis  (Mitch.)  G.  &  J.    Georgia  to  Lake  Superior 

and  Hudson's  Bay.     (S.  hudsonicus  Suckley ;  S.  canadensis  Smith; 
S.  immaculatus  Storer.) 

409.  Salvelinus  hoodii  (Rich.)  G.  &  J.    Northeastern  British  America. 

410.  Salvelinus  rossii  (Rich.)  G.  &  J.    Arctic  America,    (d.  *.) 

411.  Salvelinus  stagnalis  (Fabricius)  G.  &  J.    Boothia  Felix.    Greenland. 

(S.  alipes  Rich.     S.  nitidus  Rich.) 

412.  Salvelinus  arcturus  (Gthr.)  G.  &  J.    Arctic  America. 

81. — Cristivomer  Gill  &  Jordan.     1878.    Great  Lake  Trout 

413.  Cristivomer  namaycush   (Walb.)   G.  &  J.    Lakes,  Maine   to   the 

Rocky  Mountains  and  northward.  (S.  toma  Hamlin.  S.  sym- 
metrica Prescott.  S.  adarondacus  Norris.  S.  pallidum  Raf.  A 
conjinis  DeK.) 

414.  Cristivomer  siscoicet  (Ag.)  G.  &  J.    Lake  Superior. 

r 

82. — Salak  Valenciennes.    1849.    Salmon  Trout. 

(Fario  Valenciennes,  1849,  in  part;  Trutla  Siebold.) 

415.  Salar  clarHi  (Rich.)  G.  &  J.    Headwaters  of  Rio  Grande,  Platte, 

Missouri,  and  Columbia ;  northwestward  to  the  Pacific  Var. 
aurora,,  east  of  the  Cascade  Range.  (S.  aurora  Grd.  S.  lewisi 
Grd.     S.  virginali8  Grd.     S.  stellatus  Grd.     S.  carinatus  Cope.) 
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j.  Salar  hen&haiti  Gill  &  Jordan.    Lake  Tahoe ;  Sacramento  River, 

7.  Salar  xtomiax  (Cope)  G.  &  J.    Kansas  Hirer. 

i.  Salar  apilurut  (Cope)  G.  &  J.    Colorado,  Idaho,  Utali,  and  Rio 

Grande  Region.    (8.  pleuriticus  Cope,  o,  variety.) 
J.  Salar  tsuppitch  (Kicb)  G.  &  J.    California  to  Washington. 
[>.  Salar  irideus  {Gibbous)  Grd.     Streams   west  of  Sierra  Nevada. 

[8,  masoni  Snckley.     S.  newberrii  Grd.) 

83. — Salmo  Liutianis.    17i»8.    Salmons. 

1.  Salmo  salar  L.    Northern  Atlantic  consts  of  Europe  and  America- 

ascending  streams  ;  often  land-locked.    (S.  omUcomagcus  Walb. 
&  sebago  Grd.    iS.  gloveri  Grd.) 

84. — Ohcorhynohus  Socktey.     1861.     Hooked-jaw  Salmons. 
5  Oncorhynehus. 

2.  Oncorhyndtus  gorbvscha  (Wall).)  G.  &  3.    North  Pacific  coasts  of 

Asia  and  America.     (8.  proteus  Pallas.     S.  gibber  Bloch,  aud  of 
Suckle y.) 

3.  Oncorhynehus  lceta  (Walb.)  G.  &  J.    North  Pacific  coasts  of  Asia 

and  America.    (S.  lagocephalua  Pallas.    S,  scouleri  Rich.    8.  con- 
fluent us  Sack  ley.) 

I.  Oncorhynehus  nerlca  (Walb.)  G.  &  J.  North  Pacific  coasts  of 
Asia  and  America.  (8.  lycaodon  aud  japoncnsU  Pallas.  S.  cams, 
cooperi,  scouleri,  truncatut,  and  richardi  Suckley.  S.  pauefdens, 
dermatinus,  and  consuctvs  Rich.) 

»,  Oncorhynehus  quinnat  (Rich.)  Gtlir.     Coasts  of  California  to  British 
Columbia.     (&  argyrem  Grd.     8.  warrcni  Suckl.) 
§  Bypsifario  Gill.     1864. 

;.  Oncorhynehus  Icennerhji  (Suckl.)  Jordan.  Sacramento  River  to  Brit- 
ish Columbia. 

CHARACINID^!. 

85.— ASTYANAX  Baird  &  Girard.     1854. 
(Paedurichthy*  Gill,  185e.) 
.  Aatyatiax  argentatus  B.  &  G.    Texas ;  Arkansas  (Le  Sueur.) 

PERCOPSID.E. 
86.— Pekcopsis  Agassiz.     1850.    Trout  Terches. 
.  PercoptU  guttatus  Ag.    Great  Lake  Region ;  south  to  the  Dela- 
ware, Potomac,  and  Ohio  Rivers. 


ESOCID^E. 
87.— Esox  Linnajus.     1758.    Pikes. 
§  Mascalongus  Jordan.     1878. 
r  noUUor  Thompson.    Great  Lake  Region. 


, 
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§ES0X. 

430.  Esox  luchis  Li  ante  us.    Waters  of  Northern  United  States,  British 

America,  Europe,  and  Asia. 

§  Picorellus  Rafinesqae.     1820. 

431.  Esox  reticulata  Le  Sueur.    Xew  England  to  Alabamo,  east  of  the 

Alle'ghanies. 

432.  Esox  salmoneus  Raf.    Ohio  Valley  to  Wisconsin. 

433.  Esox  raveneli  Holbr.    Sonth  Carolina  to  Alabama.     (<L  *.) 

434.  Esox  americanus  Gmel.    Massachusetts  to  Maryland. 

435.  Esox  cypho  Cope.    Pennsylvania  to  Illinois. 

AMBLYOPSIDiE. 

88.— Cuolog  aster  Agassiz.     1854.    Ditch  Fishes. 

43G.  Chologastcr  cornutus  Ag.    Rice-ditches,  Sonth  Carolina. 

437.  Chelogaster  agassizi  Putnam.    Mammoth  Cave  and  subterranean 

stream,  Lebanon,  Teuu. 

89.— Typhlicutiiys  Girard.    1850.    Small  Blind  Pish. 

438.  Typhlkhthys  subterraneus  Grd.    Caves  of  Indiana  and  Kentucky. 

90.— Amulyopsis  DeKay.    1842.    Blind  Fish. 

439.  Amblyopsis  speUvus  DeKay.    Caves  of  the  limestone  regions  of  Indi- 

ana and  Kentucky. 

UMBR1D.E. 

91. — Mklaxura  Agassiz.    1854.    Mud  Minnows. 

410.  Mrlanura  limi  (Kirt.)  Ag.     Great  Lake  Region. 

4 11.  Mchniura  pygmaa  (DeKay)  Baird.    Connecticut  to  South  Caroliua. 

CYP1UNODONT1D.E. 

92.— Cyprinodon  Lac6pede.    1803. 

442.  Cyprinodon  variegatus  Lac.     Atlantic  coast. 

443.  Cyprinodon  parvus  B.  &  G.     Cape  Cod  to  North  Carolina,    (d.8.) 

444.  Cyprinodon  de-gam  B.  &  G.     Rio  Grande. 

445.  Cyprinodon  bovinvs  B.  &  G.    Texas. 

446.  Cyprinodon  macularius  B.  &  G.     Rio  Gila. 

447.  Cyprinodon  gibbosusM.  &  G.     Texas. 

448.  Cyprinodon  calif  or  nicnsis  Grd.     San  Diego,  Cal. 

93. — Girardiniciituys  Bleeker.    1860. 

449.  Girardinichthys  innominatus  Bleeker.    Mexico. 

94. — Lucania  Girard.     1859. 

450.  Lucania  vennsta  Grd.    Texas. 

451.  Lucania  affinis  Grd.    Mexico,     (d.  s.) 
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95.— Hydrargyra  Lac£pede.    1803.    May  Fishes. 

Hydrargyra  majalis  (Walb.)  Val.  Cape  Cod  to  .North  Carolina. 
Hydrargyra  swampina  Lac.  North  Carolina  to  Florida,  (d.  *.) 
Hydrargyra  similis  B.  &  G.    Florida  to  Texas. 

96.— Fundulus  Lac6pfede.    1803.    Killifishes. 

Fundulus  heteroclitus  (L.)  Gthr.    Cape  Cod  to  Florida,  entering 

streams. 
Fundulus  pisculmtus  (Mitch.)  Val.    Atlantic  coast. 
Fundulus  nigrofasciatus  (Le  S.)  Val.    Atlantic  coast. 
Fundulus  diaphanus  (Le  SO  Ag.    Coasts ;  ascending  all  streams  to 

their  fountain-heads;    hence  inland  to  Michigan,   Wisconsin, 

Colorado.    (F.  multifasciatus  (Le  S.)  Val.) 
Fundulus  menona  Jordan  &  Copeland.    Rock  Biver,  Wis.;  N.  Ills. 
Fundulus  zebra  (Grd.)  Gthr.    Bio  Grande,    (d.  s.) 
Fundulus  seminolis  Grd.     Florida,    (d.  8.) 
Fundulus  grandis  B.  &  G.    Texas. 
Fundulus  parvipinnis  Grd.    San  Diego,  Cal. 

07.— Xenisma  Jordan.    1876.    Stud-fishes. 

Xenisma  stelliferum  Jordan.    Alabama  Biver. 

Xenisma  catenatum  (Stort*r)  Jor.    Cumberland  and  Tennessee  Biv- 

ers. 

98. — &YGONECTKS  Agassiz.    1854.    Top  Minnows. 

§  Zygonectes. 

Zygonectes  notatus  (Kaf.)  Jor.    Michigan  to  Texas. 
Zygonectes  Jloripinnis  (Cope)  Jor.    Colorado. 

§  Micrvitius  Gill.     1865. 

Zygonectes  zonatus  (Mitch.)  Jor.    Cape  Cod  to  Florida. 

Zygonectes  cingulatus  (C.  &  V.)  Jor.    Cape  Cod  to  Florida,    (d.  8.) 

Zygonectes  chrysotus  (G  thr.)  Jor.    North  Carolina  to  Florida,     (d.  8.) 

Zygonectes  nottii  Ag.    Georgia  to  Mississippi. 

Zygonectes  sciadicus  (Cope)  Jor.    Platte  Biver. 

Zygonectes  melanops  (Cope)  Jor.    North  Carolina  to  Illinois. 

Zygonectes  guttatus  Ag.    Alabama. 

Zygonectes  dispar  Ag.    Ohio  to  Missouri. 

Zygonectes  hicroglyphicus  Ag.    Alabama. 

Zygonectes  hrachypterus  (Cope),  MSS.    Texas. 

99. — Gambusia  Poey.    1851. 

.  Gambmia  holbrooki  (Ag.)  Grd.    Florida  to  Texas. 
.  Qambusia  nobilis  B.  &  G.    Texas. 
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480.  Gambusia  affinis  B.  &  G.    Texas,    (d.  s.) 

481.  Gambusia  patruelis  B.  &  G.    Texas,    (d.  #.) 

482.  Gambusia  gracilis  Grd.    Matamoras.    (d.  s.) 

483.  Gambusia  speciosa  Grd.    New  Leoii.    (d  s.) 

484.  Gambusia  senilis  Grd.    Chihuahua.    (<Z.  «.) 

100.— Mollienesia  Le  Sueur.    1821. 

( ft  Mia  Poey,  1851.) 

485.  Molliencsia  latipinna  Le  S.    Florida  to  Texas. 

486.  Mollienesia  lineola ta  Grd.    Texas,    (d.8.) 

487.  Mollienesia  formosa  (Grd.)Gthr.    Mexico. 

488.  Mollienesia  matamorensis  (Grd.)  Jor.    Matamoras.    (d.  s.) 

489.  Mollienesia pcecilioides  (Grd.)  Jor.    Texas,    (d.  #.) 

490.  Mollienesia  couchiana  (Grd.)  Jor.    New  Leon. 

101.— Girardinus  Poey.    1851. 

491.  Girardinus  formosus  (Ag.)  Grd.    South  Carolina  to  Louisiana. 

492.  Girardinus  occidcntalis  (B.  &  G.)  Grd.    New  Mexico. 

493.  Girardinus  sonoriensis  Grd.    Sonora ;  Arizona. 

102.— Adinia  Girard.    1859. 

494.  Adinia  multifasciata  Grd.    Texas. 

ATHERINIDJE. 
103. — Chikostoma  Swainson.    1839.    Silversides. 

495.  Chiro8toma  notatum  (Mitch.)  Gill.    Maine  to  Florida. 
490.  Chiro8toma  menidium  (L.)  Gill.    North  Carolina  to  Florida. 

497.  Chirostoma  beryllinum  Cope.    Maryland  to  Florida. 

104. — Atiierina  Linnaeus.    1758. 

498.  A  tlwrina  Carolina  Val.     South  Carolina. 

105. — Labidesthes  Cope.    1870. 

499.  Labidesthes  sicculns  Cope.    Tennessee  to  Michigan. 

APHODODEBIDJS. 

106.— Apuododervs  Le  Sueur.    1833.     Pirate  Perches. 

500.  Aphododerus  sayanus  (Gilliaras)  DeKay.    New  Jersey  to  Louisiana 

chiefly  coastwise. 

501.  Aplwdodcrus  isolepis  (Nelson)    Jordan.      Mississippi    Basin   aP" 

Upper  Lakes,    (d.  8.) 
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ELASSOMATID.E. 
107. — Elassoma  Jordan.     1877. 

2.  Ulussoma  zonatum  Jordan.    Illinois  to  Texas. 

CENTRARCHIDJE. 

108.— Micropterus  Lac^pede.    1800.    Black  Bass. 

3.  Micropterus  pallidus  (Raf.)  Gill  &  Jordan.     Red   River  of  the 

North  to  Virginia,  Florida,  and  Mexico.    (M.  nigricans  (C.  &  V.) 
Gill.) 

4.  Micropterus  salmoides  (Lac.)  Gill.    Canada  to  Alabama  and  Florida 

109. — Chjenobryttus  Gill.    186-5..    War-mouths. 

5.  Gliamobryttu8  gulosus  (C.  &  V.)  Gill.    Upper  Great  Lakes;  Missis- 

sippi Valley  to  Texas. 
G.  Chwnobryttus  viridis  (C.  &  V.)  Jor.    Virginia  to  Florida. 

110. — Ambloplites  Rafinesque.    1820.    Rock  Bass. 

§  Ambloplites. 

7.  Ambloplites  rupestris  (Raf.)  Gill.    Lake  Cham  plain  to  the  Saskat- 

chawan;  south  to  Florida  and,  Texas. 

8.  Ambloplites  cavifrons  Cope.    Virginia;  North  Carolina. 

§  Arclioplites  Gill.    1862. 
)9.  Ambloplites  interruptus  Grd.    Streams  of  the  Pacific  slope. 

111.— ACANTHAROHUS  Gill.     1864. 

.0.  Acantharchus  pomotis  (Baird)  Gill.    New  York  to  South  Carolina. 

112. — Apomotis  Rafinesque.    1819. 

1.  Apomotis  cyanellus  (Raf.)  Jor.    Alleghanies  to  Great  Plains  and 

south. 

2.  Apomotis  signifcr  (Grd.)  Jor.    Texas,    (d.  8.) 

3.  Apomotis  albulus  (Grd.)  Jor.    Texas,    (d.  8.) 

4.  Apomotis  phenax  Cope  &  Jordan.    New  Jersey. 

113. — Lepiopomus  Rafinesque.    1819.    Sunfishes. 

§  Lepiopomus. 

^.  Lepiopomus  macrochirus  Raf.    Ohio  Valley  to  Illinois. 
L6.  Lepiopomus  anagallinus  Cope.    Kentucky  to  Kansas. 
L7.  Lepiopomus  oculatus  Cope.    Upper  Mississippi  Valley. 
18.  Lepiopomus  humilis  (Grd.)  Cope.    Texas. 
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519.  Lepiopomus  mystacaU*  Cope.    Florida. 

520.  Lepiopomus  bombifrons  (Ag.)  Jor.    Tennessee  River,     (d.  g.) 

521.  Lepiopomus  apiatus  Cope.    Florida. 

522.  Lepiopomus  elongates  (Ilolbr.)  Gill  &  Jor.    Florida. 

523.  Lepiopomus  miniatus  Jordan.    Louisiana. 

521.  Lepiopomus  auritus  (L.)  Raf.    Maine  to  Florida,  east  of  the  mount- 

aius. 
525.  Lepiopomus  ischyrus  Jordan  &  Nelson.    Illinois. 

§  Helioperca  Jordan.    1877. 

52l>.  Lepiopomus  pallidus  (Mit.)  Gill  &  Jor.    Canada  to  New  Jersey, 

Florida,  and  Texas. 
527.  Lepiopomus  obscurus  (Ag.)  Jor.    Kentucky  to  Alabama. 

1 14.— Xystroplites  Jordan.    1877. 

52^.  Xystroplites  gillii  Jordan.    Florida. 
52?).  Xystroplites  longimanus  Cope.    Florida. 
51  JO.  Xystroplites  heron  (B.  &  G.)  Jor.    Texas. 

531 .  Xystroplites  notatus  (Ag.)  Jor.    Teunessee  River,    (d.  g.) 

115. — Xenotis  Jordau.    1877.    Long-eared  Sunfishes. 

532.  Xenotis  inseriptus  (Ag.)  Jor.    Ohio  to  Missouri  and  south. 

533.  Xenotis  pcliastes  (Cope)  Jor.    Michigan  to  Illinois.  * 

534.  Xenotis  marginatum  (Uolbr.)  Jor.    Florida. 
olio.  Xenotis  aureolus  Jor.     Ohio  Valley. 

53t>.  Xenotis  solis  (Val.)  Gill  &  Jor.     Louisiana. 

537.  Xenotis  hithrochloris  Jor.     Ohio  Valley. 

hoS.  Xenotis  sanguinolentus  (Ag.)  Jor.     South  Carolina  to  Tennessee  and 

Louisiana,     (d.  s.) 
530.  Xenotis  megalotis  (Raf.)  Jor.     Mississippi  Valley. 

540.  Xenotis  popii  (Grd.)  Jor.    Texas,     (d.  «.) 

541.  Xenotis  breviceps  (B.  &  G.)  Jor.     Louisiana  to  Texas. 

542.  Xenotis  falla.r  (B.  &  G.)  Jor.     Texas. 

11C— ErroMOTis  Gill  &  Jordan.     1877.    Sunfishes. 

543.  Eupomotis  aureus  (Walb.)  Gill  &  Jor.    Minu°sota  to  New  Eu gland 

and  south  to  Florida,  east  of  the  Alleghauies. 

544.  Eupomotis  speciosus  (Llolbr.)  Gill.    Florida. 

545.  Eupomotis  pallidus  (Ag.)  Gill  &  Jordau.    Illinois  to  Alabama  and 

southward. 

117.— Mesogonistius  Gill.    1804. 
54G.  Mesogonistius  cluvtodon  (Baird)  Gill.    New  Jersey  to  Maryland. 

118—  Enneacanthus  Gill.    1864. 
547.  Enneaeanthus  obesus  (Grd.)  Gill.    Massachusetts  to  North  Carolina. 
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548.  Enneacanthus  margarotis  Gill  &  Jor.    New  Jersey  to  Virgiuia. 

549.  Enneacanthus  pinniger  Gill  &  Jor.    North  Carolina. 

550.  Enneacanthus  gloriosus  (Holbr.)  Jor.    Maryland  to  Florida. 

119.— Hemioplites  Cope.    1868. 

551.  Hemioplites  simulant  Cope.    Virginia. 

120.— Copeeandia  Jordan.    1876. 

552.  Copelandia  eriarcha  Jor.    Wisconsin. 

121.— Centrarchus  Cuvier.    1829. 

553.  Centrarchus  irideus  (Lac.)  C.  &  V.    North  Carolina  to  Illinois  and 

soath. 

554.  Centrarchus  macropterus  (Lac.)  Jor.    Soath  Carolina  to  Alabama. 

122.— Pomoxys  Eafinesque.    1818.    Grass  Bass. 

§  Pomoxys. 

555.  Pomoxys  annularis  Raf.    Mississippi  Valley. 

§  Byperistius  Gill.    1864. 

556.  Pomoxys  nigromaculatus  (Le  S.)  Grd.    New  Jersey  to  Minnesota; 

soath  to  Florida. 

LABRACID.E. 

123.— Morone  Mitchill.    1817.    White  Bass. 

557.  Morone  americana  (Gmel.)  Gill.    Atlantic  coast  and  streams. 

558.  Morone  intenrupta  Gill.    Lower  Mississippi  Valley. 

124.— Roccus  Mitchill.    1817.    Rockfish. 
§  Lepibema  Rafinesqne.    1820. 

559.  Boceus  chrysops  (Raf.)  Gill.    Great  Lakes;  Upper  Mississippi  Valley. 

§  Roccus. 

560.  Roccus  liiieatus  (Bloch)  Gil.    Atlantic  coast  and  streams. 

PERCID^E. 
125. — Perca  Linnaeus.    1758.    Perches. 

561.  Perca  americana  Schranck.    Minnesota  to  New  England  and  south 

to  Florida,  east  of  the  Alieghanies. 

126. — Stizostethium:  Raflnesque.    1820.    Pike  Perches. 

5  Stizostethium. 

362.  Stizostethium  vitreum  (Mitchill)  Jordan  &  Copeland.  Great  Lake 
Regiou,  Canada,  and  southward.  (Including  var.  fialmotieum 
Raf.) 
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■ 

§  Cynoperca  Gill  &  Jordan.    1878. 

563.  Stkostethium  canademe  (Smith)  Jor.    Saint  Lawrence  River  tot 
Upper  Missouri. 

ETHEOSTOMATID-aB. 
127.— Ammocrypta  Jordan.    1877.    Sand  Divers. 

561.  A m mocrypta  beanii  Jordan.    Louisiana. 

128.— Pleurolepis  Agassiz.    1863.    Pellucid  Darters. 

565.  Fleurolepis pellucidns  (Baird)  Agassiz.    Ohio  Valley. 
506.  Fleurolepi*  vitreus  (Cope)  Jord.  &  GopeL    North  Carolina. 

567.  Fleurolepis  asprellus  Jordan.    Illinois. 

129. — Peecina  Haldeuian.    1842.    Log  Perch. 

568.  Fercina  caprodes  (Raf.)  Grd.    Great  Lake  Region  to  Alabama. 

569.  Fercina  carhonaria  (B.  &  G.)  Grd.    Texas. 

570.  Fercina  manitou  Jordau.    Indiana  to  Minnesota. 

130.— Alvordius  Girard.    1859.    Black-sided  Darters. 

571.  A1  cording  macula  t  us  Grd.     Western  streams.     (Ethtostona  Ms 

nioldes  Ag.     -A.  aspro  Cope  &  Jor.) 

572.  Al carditis  macrocephaluH  Cope.     Ohio  Valley. 

57.).  AlvordiuH phoxocephaluH  (Nelson)  Cope  &  Jor.    ludiaua  toTeune 

see  and  Kansas. 
571.  A  J  rord  ius  craxsus  Jordan  &  Bray  ton.     San  tee  River. 

575.  A!  cord  ins  ncrisensis  Cope.     North  Carolina. 

576.  Alrordiutt  pelt  at  uh  (Sta  utter)  Cope  &  Jor.    Conestoga  River,  Peo 

sylvania. 

131. — Kricosma  Jordan.     1877.    Gilded  Darters. 

577.  J'Jricosma  evides  Jordan  &  Copelaiul.     Wabash  Valley. 

132.— IIadkopterus  Agassiz.    1854. 

(HypohomuH  Cope,  1*70.     Pleniopt-rca  Le  Vaillant,  1873.) 

578.  HadropteruH  nigrofasciatu*  Ag.     South  Carolina  to  Louisiana. 

579.  HadropteruH  tesHcUatUH  Jor.     Alleghany  River. 

580.  HadropteruH  aurantiacun  (Cope)  Jor.     Virginia  to  Tennessee. 

133. — Imostoma  Jordan.     1877.    Big-headed  Darters. 

581.  Imostoma  shumardi  (Grd.)  Jor.     Indiana  to  Iowa  and  Arkansas. 

134.— Rheocbypta  Jordan.    1877. 

582.  Rlteocrypta  copelandi  Jordan.     Wabash  Valley. 
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135. — Diplesium  Bafinesqae.    1820.    Green-Bided  Darters. 

*.  Diplesium  blennioides  (Raf.)  Jor.    Mississippi  Valley. 
L.  Diplesium  nevemani  (Ag.)  Jor.  &  Copel.    Tennessee  River,    (d.  s.) 
>.  Diplesium  simoterum  (Cope)  Copeland.    Gamberland  and  Upper 
Teuuessee  Rivers. 

13G.— -Ulocentra  Jordan.    1878. 

3.  Ulocentra  stigmcea  Jor.    Georgia  to  Louisiana. 
T.  Ulocentra  atripinni*  Jor.    Cumberland  River. 

137. — Boleosoma  DeKay.    1842.    Tessellated  Darters. 

8.  Boleosoma  olmstedi  (Storer)  Ag.    Great  Lakes  to  New  England 

and  southward,  east  of  the  Alleghanies. 

9.  Boleosoma   atromaculatum    (Grd.)    Jor.     New  York   to  Virginia 

(fvar.) 

0.  Boleosoma  maculatum  (Ag.)  Jor.     Mississippi  Valley  and  Upper 

Great  Lakes.    (Boleosoma  brevipinne  Cope.) 

1.  Boleosoma  cesopus  Cope.    Alleghany  River,    (d.  «.) 

2.  Boleosoma  effulgens  (Grd.)  Cope.    Maryland  to  North  Carolina. 

3.  Boleosoma  maculaticeps  Cope.    North  Carolina  to  Georgia. 

4.  Boleosoma  mesceum  (Cope)  Jordan.    Kansas,    (d.  s.) 
j.  Boleosoma  phlox  Cope,  MSS.    Texas. 

138.— Nanostoma  Putnam.     1877. 
1  Nanostoma  zonale  (Cope)  Jordan.    Mississippi  Valley. 

131). — Nothonotus  Agassiz.     18G3.    Blue-breasted  Darters. 

T.  Nothonotus  maculatus  (Kirt.)  Ag.     Ohio. 
*.  Nothonotus  camurus  (Cope)  Jor.    Ohio  Valley. 
>.  Nothonotus  sanguifluus  (Cope)  Jor.    Cumberland  River. 
>.  Nothonotus  vulneratus  (Cope)  Jor.    Tennessee  to  North  Carolina. 
.  Nothonotus  rvfilineatus  (Cope)  Jor.    Kentucky  to  North  Carolina. 
J.  Nothonotus  inscriptus  Jor.  &  Bray.    Oconee  River. 
>.  Nothonotus  thalassinus  Jor.  &  Bray.     San  tee  River. 

140. — P(ECILiciitiiys  Agassiz.    1854.    Variegated  Darters. 

r.  Pceciliehthys  rariatus  (Kirtland)  Ag.  Upper  Mississippi  Valley 
and  tributaries  of  Lake  Erie  and  Lake  Michigau. 

k  Pacilichthys  spectabilis  Agassiz.  Upper  Mississippi  Valley  and 
tributaries  of  Lake  Erie  and  Lake  Michigan. 

►.  Pceciliehthys  jessice  Jor.  &  Bray.    Tenuessee  River. 

.  Pceciliehthys  lepidus  Grd.    Texas  and  west. 

>.  Pceciliehthys  punctulatus  Agassiz.    Missouri  and  Arkansas. 

>.  Pceciliehthys  leonensis  (Grd.)  Jordan  &  Copeland.    Texas. 

>.  Pceciliehthys  grahami  (Grd.)  Jordan  &  Copeland.    Texas. 
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141.— Etheostoma  Rafiuesqae.    1819.    Lined  Darters. 

(Catonotua  Aga&*iz,  1854.) 

§ • 

611.  Etheostoma  squamieeps  Jordan.    Kentucky. 

§  Etheostoma. 

612.  Ethco8toma  flubellare  Rafinesque.    New  York  to  Iowa  and  sooth. 

142.— Alvarius  Girard.    1859. 

613.  Alvarius  lateralis  Grd.    Texas ;  Mexico. 

143. — Boleichthys  Girard.    1859.    Bed-sided  Darters. 

614.  Boleichthys  exilis  Grd.     Upper  Missouri  Region. 

615.  Boleichthys  eos  Jordan  &  Copelaud.    Upper  Great  Lakes  and 

Upper  Mississippi  Valley. 

616.  Boleichthys  erochrous  (Cope)  Jor.    New  Jersey  to  Maryland. 

617.  Boleichthys  elegans  Grd.    Georgia  to  Texas. 

618.  Boleichthys  gracilis  (Grd.)  Jor.    Texas. 

619.  Boleichthys  fusiformis  (Grd.)  Jor.    Massachusetts. 

620.  Boleichthys  barratti  (Holbr.)  Jor.    North  Carolina  to  Georgia. 

621.  Bolekhthys  warreni  Grd.     Upper  Missouri  Region. 

144.— Mic rope rca  Putnam.    1863.    Least  Darters. 

622.  Jineropercapunctulata  Putnam.     Upper  Mississippi  Valley  and  trib- 

utaries of  Lake  Michigau. 

SCLENIDJL 
145. — IIaploidonotvs  Rafinesque.    1819.    River  Drums. 

623.  Jlaploidonotus  grunniens  Raf.    Great  Lakes  and  Mississippi  Valley* 

140. — Eutychklithus  Jordan.    1876.    Malasheganay. 

624.  Eutychclithus  richardsonii  (C.  &  V.)  Jor.    Upper  Great  Lakes.  (d*s>) 

CICIUADJE. 

147.— IIkros  Ileckel.    1840. 

625.  Heros  cyanoguttatus  (D.  &  G.)  Jor.     Texas. 

COTTIDiE. 
148.— Trig lopsis  Girard.     1851. 

626.  Triglopsis  thompsoni  Grd.    Great  Lakes  in  deep  waters. 

149.— Uranidea  DeKay.    1842. 

627.  Uranidea  hoyi  Putnam.     Lake  Michigan. 

628.  Uranidea  franklini  (Ag.)  Jor.    Lake  Superior. 

629.  Uranidea  Jctmlieni  lloy.    Lake  Michigau. 
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i.  Uranidea  formosa  (Grd.)  Jor.    Lake  Ontario,    (d.  #.) 

..  Uranidea  gracilis  (Heckel)  Putn.    New  York  and  east. 

.  Uranidea  gobioides  (Grd.)  Jor.    Lake  Charoplain.    (d. s.) 

.  Uranidea  boleoides  (Grd.)  Jor.    Lake  Chainplain.    (d.  s.) 

.  Uranidea  viseosa  (Haldeman)  Cope.    Pennsylvania. 

.  Uranidea  fabricii  (Grd.)  Jor.    Greenland. 

150.— Potamocottus  Gill.    1801. 

.  Potamocottus  bairdii  (Grd.)  Gill.    Ohio. 

.  Potamocottus  alvordi  (Grd.)  Gill.    Great  Lakes  to  Minnesota,    (d.  8.) 

.  Potamocottus  meridional  (Grd.)  Gill.    Pennsylvania  to  Indiana; 

south  to  Alabama. 
.  Potamocottus  wilsoni  (Grd.)  Gill.    Pennsylvania  to  Indiana,    (d.  s.) 
i.  Potamocottus  richardsoni  (Ag.)  Gill.    Lake  Superior. 
..  Potamocottus  punctulatus  Gill.    Bocky  Mountains. 
!.  Potamocottus  wheeleri  Cope.     Utah;  Colorado,    (d.s.) 
I.  Potamocottus  cognatus  (Rich.)  Gill.    British  America. 
L  Potamocottus  gulosus  (Grd.)  Jor.    Oregon  and  California. 

151.— Cottopsis  Girard.    1850. 

>.  Cottopsis  asper  (Rich.)  Grd.    Columbia  River. 
3.  Cottopsis  parvus  Grd.    California,     (d. «.) 
'.  Cottopsis  semi8caber  Cope.    Idaho,    {d.  g.) 

152.— Taueidea  Jordan  &  Rice.    1878. 

S.  Tauridca  spilota  (Cope)  Jordan  &  Rice.    Deep  water,  Lake  Mich- 
igan. 

GADID.E. 

153. — Lota  Cuvier.    1817.    Lings. 

).  Lota  lacustris  (Walb.)  Gill.    New  England  to  Minnesota  and  north- 
ward. 

GASTEROSTEIDJ3. 

154.— Eucalia  Jordan.    1876.    Brook  Sticklebacks. 

3.  Eucalia  inconstans  (Kirt.),  Jor.     Western  New  York  to  Kansas  and 
northward. 

155. — Apeltes  DeKay.    1842.    Smooth  Sticklebacks. 

1.  Apeltes  quadracus  (Mit.)  Brev.    Atlantic  coast  and  streams. 

2.  Ape.tes  williamsoni  (Grd.)  Jor.    California. 

15G.  Pygosteus  Brevoort.    1861.    Manyspined  Sticklebacks. 

3.  Pygosteus  occidentalis  (Cuv.  &  Val.)  'Brevoort.    Newfoundland  to 

Cape  Hatteras.  Var.  nebulosus  Agassiz,  in  the  Upper  Great  Lakes. 
1.  Pygosteus  concinnus  (Rich.)  Jor.    Saskatchawan  Region. 
>.  Pygosteus  mainensis  (Storer)  Brev.    Kennebec  River. 

Bull.  iv.  No.  2 9 
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.    157.— Gasterosteus  Linnaeus.    1758.    Sticklebacks. 

650.  Gasterosteus  aculeatus  L.     Greenland  to  Newfoundland ;  also  in 
Europe. 

657.  Qasterosteua  biaculeatus  Shaw.       Newfoundland  and    Labrador. 

(d.  8.) 

658.  Ga8tero8teu8  niger  Guv.  &  Val.    Newfoundland,    (d.  s.) 

659.  Ga8tero8teu8  noveboracensis  Guv.  &  Val.    New  Brunswick  to  Cape 

Hatteras.    ((7. «.) 

660.  Ga8tero8teu8 plebeius  Grd.    California. 

661.  Gasterosteus  serratus  Ayres.    Pacific  coast. 

662.  Gasterosteus  intermedins  Grd.    Washington  Territory,    (<L  s.) 

663.  Gasterosteus  inopinatus  Grd.    California. 

664.  Gasterosteus  microcephalics  Grd.    Tulare  Basin. 

665.  Gasterosteus  pugetti  Grd.    Puget's  Sound. 


RT.  XIX -DESCRIPTION  OF  A  FOSSIL  PASSERINE  BIRD  FROM 
THE  INSECT-BEARING  SHALES  OF  COLORADO. 


By  J.  A.  Allen. 


Plate  I. 

The  species  described  in  the  present  paper  is  based  on  some  beauti- 
ully  preserved  remains  from  the  insect-bearing  shales  of  Florissant, 
Colorado.  They  consist  of  the  greater  part  of  a  skeleton,  embracing  all 
f  the  bones  of  the  anterior  and  posterior  extremities  (excepting  the 
emora).  Unfortunately,  the  bill  and  the  anterior  portion  of  the  bead 
re  wanting,  bat  the  outlines  of  the  remainder  of  the  head  and  of  the 
leek  are  distinctly  traceable.  The  bones  are  all  in  situ,  and  indicate 
►eyond  question  a  high  ornithic  type,  probably  referable  to  the  Oscine 
li  vision  of  the  Passeres.  The  specimen  bears  also  remarkably  distinct 
agressions  of  the  wings  and  tail,  indicating  not  only  the  general  form 
►f  these  parts,  but  even  the  shafts  and  barbs  cf  the  feathers. 

In  size  and  in  general  proportions,  the  present  species  differs  little 
rom  the  Scarlet  Tanager  (Pyranga  rubra)  or  the  Cedar-bird  (Ampelis 
vdrorum).  The  bones  of  the  wings,  as  well  as  the  wings  themselves, 
ndicate  a  similar  alar  development,  but  the  tarsi  and  feet  are  rather 
waller  and  weaker;  and  hence  in  this  point  the  agreement  is  better 
*ith  the  short-legged  Pewees  (genus  Contopus).  These  features  indi- 
cate arboreal  habits  and  well-developed  powers  of  flight.  The  absence 
>f  the  bill  renders  it  impossible  to  assign  the  species  to  any  particular 
family,  but  the  fossil  ou  the  whole  gives  the  impression  of  Fringilline 
affiuities. 

Paljeospiza  Bella,  gen.  et  sp.  nov. 

Wings  rather  long,  pointed ;  tail  (apparently*)  about  two-thirds  the 
length  of  the  wing,  rouuded  or  graduated,  the  outer  feathers  (as  pre- 
served) being  much  shorter  than  the  inner.  One  side  shows  distinctly 
six  rectrices.  Tarsus  short,  its  length  a  little  less  thau  that  of  the  mid- 
dle toe.  Lateral  toes  subequal,  scarcely  shorter  than  the  middle  one. 
HiDd  toe  about  two-thirds  as  long  as  the  middle  toe.  Feet  and  toes 
strictly  those  of  a  perching  bird,  and  the  proportionate  length  of  the 
bones  of  the  fore  and  hind  limbs  is  the  same  as  in  ordinary  arboreal 
Passeres,  especially  as  represented  by  the  Tanagridce. 

*  The  character  of  the  tail  must  be  given  with  reservation,  since  it  is  not  quite  cer- 
tain that  the  whole  of  the  tail,  or  that  the  exact  form  of  the  terminal  portion,  is  shown, 

specially  as  the  preserved  impression  is  somewhat  unsyinmetrical. 
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One  of  the  specimens  affords  the  following  measurements: — 

Iocbrt. 

Humerus,  length 0.8D 

Forearm,  length 0.& 

Manus,  length „.  1.02 

Coracoid,  length 0.72 

Clavicle,  length 0.63 

Tihia,  length 1.00 

Tarsus,  length O.tW 

Middle  toe  and  claw 0.65 

Claw  alone 0.20 

Hind  toe  and  claw 0.37 

Claw  alone 0.1.) 

Wing 3.6© 

Tail  (approximate) 2.70 

Total  length  (approximate) 6.85 

The  boues  still  rest  in  the  original  matrix,  and,  being  somewhat 
crushed  and  flattened,  do  not  admit  of  detailed  description  and  com* 
pari  sou  with  other  types.  The  furcalum  is  well  preserved,  and  the 
limb  bones  are  all  in  place  in  their  natural  relation.  The  sternum  is 
unrecognizable.  The  position  of  the  cervical  series  of  vertebrae  and 
the  general  outline  of  the  skull  can  be  traced;  but  no  structural  char- 
acters of  the  head  can  be  distinguished,  except  the  proximal  portion  of 
the  mandible.  The  long  bones  all  present  a  well-marked  longitudinal 
groove,  due  evidently  to  compression  and  fracture.  This  groove  is 
distinctly  traceable,  even  in  such  slender  bones  as  tibiae,  tarsi,  and 
clavicles.  In  point  of  size,  while  the  furculum  and  the  bones  of  the 
wing  have  all  about  the  same  length  as  the  corresponding  parts  in 
Awpdix  vcdroriuH,  they  apparently  are  considerably  stouter.  Their 
greater  breadth  may,  however,  bo  due  simply  to  flattening  from  pres- 
sure. The  tibia;  and  tarsi  are  a  little  shorter  than  in  the  species  last 
named,  but  the  difference  is  only  slight. 

The  most  remarkable  feature  of  the  specimen  is  the  definiteness  of  the 
feather  impressions.  Both  the  shafts  and  the  barbs  are  shown  with 
great  distinctness  in  the  rectrices,  and  the  tips  of  the  primaries  of  one 
wing  are  also  sharply  delined,  overlying  the  edge  of  the  partly  expanded 
tail.  The  tip  of  the  opposite  wing  can  also  be  seen  beueath  the  tail. 
The  feet  are  so  beautifully  preserved  that  even  the  claws  are  perfectly 
distinct.     (Hate  I,  fig.  1.) 

Another  specimen  from  the  same  locality,  and  probably  representing 
the  same  species,  consists  of  the  tip  of  the  tail  and  about  the  apical 
third  of  a  half-expanded  wing.  (See  Plate  I,  fig.  2.)  Iu  this  exaurple 
the  tail  is  also  pointed  and  graduated.  About  seven  of  the  outer  pri- 
maries of  the  wing  are  shown  with  great  distinctness,  and  two  others 
can  be  easily  made  out.  The  third  primary  is  the  longest ;  the  second 
is  slightly  shorter ;  the  first  and  fourth  are  about  equal.  There  are  also 
in  the  collection  three  detached  contour  feathers  of  small  size,  but  whether 
pertaining  to  the  same  species  as  the  other  specimens  cannot,  of  course, 
be  determined. 
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The  larger  specimen,  first  described,  is  divided  into  an  upper  and  a 
lower  half,  the  greater  part,  however,  adhering  to  the  lower  slab.  The 
bones  adhere  about  equally  to  the  two  faces.  The  drawing  is  made  from 
:he  lower  slab,  with  some,  of  the  details  filled  in  from  the  upper  one. 
The  feather  impressions  are  about  equally  distinct  on  both,  and  where 
n  either  case  the  bones  are  absent,  exact  molds  of  them  remain,  so  that 
be  structure  can  be  seen  and  measurements  taken  almost  equally  well 
rom  either  slab,  except  that  nothiug  anterior  to  the  breast  is  shown  on 
he  upper  slab. 

The  species  here  described  is  of  special  interest  as  being  the  first  fos- 
iil  Passerine  bird  discovered  in  North  America,  although  birds  of  this 
p*oup  have  been  known  for  many  years  from  the  Tertiary  deposits  of 
Europe.  The  highest  extinct  ornithic  type  hitherto  known  from 
America  is  a  Picarian  bird  ( Uintornis  lunariti)  related  to  the  Woodpeckers, 
[escribed  by  Prof.  O.  G.  Marsh  in  1S72,  from  the  Lower  Tertiary  of 
VyomiDg  Territory.  Probably  the  insecMbeariug  shales  of  Colorado 
rill  afford,  on  further  exploration,  other  types  of  the  higher  groups  of 
irds. 

For  the  opportunity  of  describing  these  interesting  specimens  I  am 
idebted  to  Mr.  S.  H.  Scudder,  who  obtained  them  during  his  last  sea- 
m's (1877}  explorations  of  the  Florissant  insect-beds.  The  specimens 
•e  now  the  property  of  the  Boston  Society  of  Natural  History.  My 
tanks  are  due  to  Mr.  J.  H.  Blake  for  the  great  care  with  which  he  has 
:ecnted  the  drawings. 

In  conclusion,  I  may  add  that  in  1871 1  obtained  a  few  distinct  impres- 
ts of  feathers  from  beds  of  the  same  age  and  from  near  the  same 
»ality.  The  first  fossil  feather,  to  my  knowledge,  discovered  in  North 
ii erica  was  obtained  by  Dr.  F.  V.  Hayden  in  18C9,  from  the  fresh- 
tter  Tertiary  deposits  of  Green  Eiver,  Wyoming  Territory.  This  was 
scribed  by  Professor  p.  C.  Marsh  in  1870,*  who  refers  to  it  as  u  the 
tal  portion  of  a  large  feather,  with  the  shaft  and  vane  in  excellent 
nervation  *. 

•  Am.  Joarn.  Sci.  aud  Arts,  2d  ser.,  vol.  xi,  1670,  p.  272. 


[.-THE  COLEOPTERA  OF  THE  ALPINE  REGIONS  OF  THE 

ROCKY  MOUNTAINS. 


By  John  L.  LeConte,  M.  D. 


evated  interior  region  of  North  America  presents  peculiarly 
i  opportunities  for  the  study  of  some  of  the  most  interesting 
>  connected  with  geographical  distribution  of  animals  and 

materials  at  our  hands  be,  as  indeed  they  yet  are,  a  very  scanty 
ration  of  the  organic  forms  now  living  in  that  part  of  the  con- 
ley  are,  at  least,  sufficient  to  indicate  the  direction  in  which 
tions  should  be  pushed,  in  order  to  arrive  at  definite  and  final 


.  :.J 


•> 


?culiarly  favorable  circumstances  to  which  I  chiefly  refer  at 

are  dependent  on  the  following  points  in  the  development  of  '<£ 

n  : —  ~ 

ic  gradual  enlargement  of  the  land-surface  at  the  expense  of 

m ambient  seas  during  the  latest  Mesozoic  periods.  .j 

e  gradual  elevation  of  the  middle  of  the  continental  mass  dur-  .} 

Cretaceous  times,  so  as  to  greatly  modify  the  climate  in  respect 

loisture  and  temperature.    These  changes  have  been  so  gradual, 

nay  say  with  certainty  (excluding  the  local  eruptive  phaeuom- 

:h  were  more  numerous,  but  not  remarkably  different  from  those 

esent  age)  there  has  been  no  great  or  paroxysmal  disturbance 

ve  of  the  land-surface  in  the  elevated  plains  east  of  the  Rocky 

is  since  the  deposition  of  our  early  Cretaceous  strata  (Dakota 

bile,  during  the  Glacial  epoch,  the  valleys  of  the  mountains 
d  with  glaciers  of  moderate  size,  and  the  line  of  permanent  ice 
and  fields  brought  to  a  much  lower  level,  there  was  au  absence 
tensive  ice  sheets  and  flooded  areas,  which  in  Eastern  America 
1  entirely  the  terrestrial  organized  beings  of  the  former  period. 
t  be  inferred  from  the  first  and  second  of  these  premisses,  that 
land  exposed  by  this  gradual  development  of  the  continent 
its  colonies  of  animals  and  plants  from  the  conterminous  older 
aces  in  various  directions,  and  that  the  subsequent  elevation 
mtineutal  mass,  by  which  the  moisture  was  diminished,  caused 
ivasion  of  the  territory  by  those  genera  and  species  which  are 
fistic  of  arid  regions, 
iv  also  conclude,  from  the  third  premiss,  that  the  glacial  displace" 
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ment  of  species  in  the  Rocky  Mountains  has  been  much  less  than  in 
Eastern  America,  and  that  a  very  small  area  would  be  left  bare  of  life 
on  the  return  to  a  normal  temperature ;  consequently,  the  previous  occu- 
pants of  the  higher  mouutains  would  again  return  to  their  former  do- 
main, increased  by  refugees  from  the  circumpolar  continent  of  temperate 
climate,  driven  southward  by  the  increasing  cold. 

Such  being  the  case,  it  ought  to  be  possible,  with  well-prepared  lists 
of  the  insects  of  the  Plains  and  mountain  regions,  by  comparison  with 
lists  of  the  local  failure  of  other  zoological  districts  of  the  continent,  to 
ascertain,  with  reasonable  probability,  the  invasions  from  different  direc- 
tions by  which,  in  the  first  place,  the  newly  emerged  land  was  colonized-, 
and,  in  the  second  place,  the  modifications,  either  in  distribution  or  in 
structure,  which  have  subsequently  occurred. 

I  have  on  another  occasion*  expressed  my  belief  that  the  study  of  the 
distribution  of  existing  insects  could  give  much  information  concerning 
former  topographical  and  geographical  changes  in  the  surface  of  the 
earth.  I  then  gave  several  examples  to  show  how  the  distribution  of 
species  peculiar  in  their  habits  and  structure  confirmed  what  was  already 
known  by  geological  investigation  of  the  gradual  evolution  of  the  mid- 
dle part  of  the  continent.  I  will  now  advance  the  additional  thesis, 
that  we  may  obtain  somewhat  definite  information  of  the  sequence, 
extent,  and  effects  of  geological  changes  in  the  more  recent  periods  by 
a  careful  study  of  the  insect  fanna  in  its  totality. 

While  these  pages  were  being  prepared,  I  received  from  Mr.  T.  Ver- 
non Wollastout  a  copy  of  his  excellent  volume  on  the  small  Coleopte- 
rous fauna  of  Saint  Helena.  Tbis  fauna,  containing  but  203  species,  is 
remarkable  for  the  largo  predominance  of  Rhynchophora,  of  the  families 
Cossonithr  and  Anthribhhv.  It  has,  however,  been  greatly  contaminated 
by  the  introduction,  through  commerce,  <  f  foreign  species  to  the  number 
of  74,  or  nearly  three  eighths  of  the  number  now  known  to  inhabit  tbe 
island.  The  introduction  of  these  74  exotic  species,  in  addition  to  tbe 
other  changes  produced  by  human  agency,  must  have  greatly  modified 
the  pre  existing  fauna,  by  repressing  some  and  extinguishing  others  of 
the  aboriginal  species. 

In  the  case  of  a  portion  of  a  continental  area,  such  as  is  under  consid- 
eration for  my  present  purpose,  the  problems  are  by  no  means  so  simple. 
The  human  agency  iu  the  introduction  of  foreign  species  is  slight.    Tbe 

•Trail*.  Am.  Assoc.  Adv.  Science,  lr?7.">.  Detroit,  President's  Address. 

*  Since  writing  t lit*  almve  paragraph,  I  have  been  informed  of  the  death  of  tbis  most 
estimable  and  laborious  investigator.  The  last  of  his  publications  was  the  nietnoiron 
the  C'oleoptcra  of  iSaint  Helena,  referred  to  in  the  text.  The  monographs  of  the  Cole- 
opterous faume  of  the  At  hint  if  Islands  by  Mr.  Wollaston  are  among  the  most  compM* 
and  exhaustive  contribution*  to  fauna]  Entomology  published.  Their  full  im]K»rtanca 
can  only  be  appreciated  when  more  thorough  investigations  of  the  Beetles  of  tbe  Am w* 
i^an  and  African  Atlantic  slopes  are  made  and  careful  comparisons  instituted.  J* 
will  then  In*  found  that  several  genera  of  the  Atlautides  which  do  not  occur  on  til* 
other  font iuent  arc  represented  in  the  American  launn. 
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ological  and  meteorological  changes  are  all  powerful  in  increasing  or 
ji! Dishing  the  districts  of  distribation,  and  in  determining  the  direc- 
ts from  which  additions  to  the  fauna  may  have  been  made.  I  have 
irposel;  avoided  mentioning  in  the  discussion  among  these  categories 
e  modification  in  ritu  of  pre-existing  forms,  because  this  is  an  influence 
lich  is  easily  invoked  and  but  rarely  manifested.  Its -effects,  there- 
e,  if  capable  of  being  demonstrated,  can  be  appreciated  better  only 
:er  the  elimination  of  the  coarser  and  more  tangible  machinery  of 
jography  and  climate  in  producing  migrations. 


DESCRIPTIONS  OF  NEW  SPECIES. 

[  avail  myself  of  the  present  opportunity  to  describe  several  species 
ira  Colorado,  which  have  the  appearance  of  being  mountain  species, 
ongh  their  localities  are  not  definitely  known  to  me.  For  the  purpose 
making  this  memoir  more  useful  to  those  who  will  pursue  the  inves- 
;ation,  I  bave  availed  myself  of  the  kindness  of  Mr.  O.  Reinecke,  of 
iffalo,  who  has  submitted  to  me  a  very  good  set  of  species  collected 
it  summer  at  Atlanta,  Idaho,  by  Mr.  L.  Allgewahr.  Several  new 
rms  were  contained  in  this  series,  and  a  complete  list  of  all  the  species 
llected  is  added  as  an  appendix.     The  elevation  of  Atlanta  is  estimated 

about  7,800  feet. 
The  XebriiB  mentioned  in  the  list  of  Alpine  species  are  fully  described 

the  short  essay  on  the  North  American  species  of  that  genus,  added 
t  a  second  appendix. 

CARABID.E. 

.  Pterosticiius  (Cbyobius)  burgers,  n.  sp. 
Shining  black,  with  bronze-brown  lustre;  antenusB  dark  brown;  palpi 
nd  legs  red-brown.  Prothorax  wider  than  long,  rounded  on  the  sides 
or  two-thirds  the  length,  narrowed  behind,  and  sinuate  towards  the 
iase;  basal  angles  rectangular;  anterior  transverse  impression  well 
leflned,  dorsal  line  distinct,  basal  impressions  double,  the  inner  one 
cmgand  deep,  the  outer  one  short  and  fine;  base  not  margined.  Elytra 
lot  wider  than  prothorax,  elongate-oval,  humeri  not  rounded ;  stria) 
foe,  interspaces  fiat,  3d  with  two  dorsal  punctures  situated  on  the  2d 
aria  behind  the  middle.  Leugth  8.5mm  (0.34  inch).  Alma  (10,000  feet), 
Argentine  Pass  (13,000  feet),  Colorado.  Closely  allied  to  P./atum  from 
Alaska,  but  the  prothorax  is  not  so  broad,  and  the  sides  are  mnch  less 
rounded  and  less  sinuate  towards  the  base. 

2.  Platynus  jejumus,  n.  sp. 

Elongate  and  very  slender,  piceons,  not  shining.  Head  narrow,  eyes 
malt,  not  prominent.  Autenna!  half  as  long  as  the  body,  3d  joint  a 
little  longer  than  the  4th.  Prothorax  elongate- oval,  narrower  behind, 
sides  very  slightly  sinuate   near  the  base,  reflexed  mwr^jvu  waxrom, 


t 


450  BULLETIN   UNITED   STATES   GEOLOGICAL   SURVEY. 

Dot  wider  behind,  basal  angles  rectangular,  but  not  prominent,  and 
slightly  rounded  at  tip ;  disc  flat,  dorsal  line  fine,  basal  impressions 
small.  Elytra  elongate-oval,  flat,  finely  striate,  narrowly  margined,  ob- 
liquely sinuate  towards  the  tips,  which  are  divergent  and  separately 
rounded  ( 9 ),  or  nearly  acute  (<J ).     Length  10.5-13.3lum  (0.42-0.52  inch). 

Mountains  of  California,  Oregon,  Nevada,  and  Idaho.  Very  similar  to 
P.  dissectusj  but  the  surface  is  not  shining ;  the  side-margin  of  the  pro- 
thorax  is  not  wider  towards  the  base,  and  the  basal  angles  are  less  ele- 
vated. The  elytra  are  less  strongly  margined,  and  more  finely  striate. 
The  species  of  Platynm  which  constitute  the  subgenus  Rhadine  may  be 
separated  as  follows : — 

The  form  is  very  slender ;  front  tarsi  without  grooves ;  middle  and 
hind  tarsi  with  lateral  grooves.  Hind  angles  of  prothorax  well  defined. 
Elytra  elongate-oval,  flat,  strongly  margined,  obliquely  sinuate  towards 
the  tips,  which  are  divergent.  Color  brown  or  blackish;  antennae  and 
legs  paler. 

Third  joint  of  antennae  much  louger  than  the  fourth 2. 

Third  joint  of  antenna)  but  little  longer  than  the  fourth 3. 

2.  Apical  angles  of  elytra  less  acute larralk. 

Apical  angles  very  long,  divergent caudatut. 

3.  Shining... » dinecttu. 

Subopake * jquniu. 

3.  Amara  (Cuetonotus)  cylindrica,  n.  sp. 

One  &  from  South  Tark,  Colorado,  (8,000  to  10,000  feet),  agrees  with 
a  specimen  from  Slave  Lake,  and  is  very  near  to  others  from  Lake  Win- 
nipeg. It  is  allied  to  A.  lacuatris  Lee,  but  the  elytra  are  more  convex 
and  narrower,  and  the  color  is  darker,  with  a  distinct  metallic  gloss. 
The  sides  of  the  prothorax  are  rounded  almost  to  the  base,  the  sinuosity 
is  very  short,  but  the  hind  angles  are  equally  prominent.  The  ineta- 
thoracic  side  pieces  are  marked  with  a  stria  each  side,  and  scarcely 
punctured.  The  1st  and  2d  ventral  segments  are  feebly  punctured, 
and  there  are  a  few  scattered  punctures  at  the  side  of  the  metasternoui. 
The  legs  are  dark  brown ;  the  upper  tooth  of  the  inner  side  of  the 
middle  tilmo  is  acute  and  prominent,  the  lower  one  is  very  small. 
Length  10U1,U  (0.40  inch). 

4.   HAir.WLUS  CLANDESTINE,  W.  up. 

Elongate,  oblong-oval,  piceous  brown,  antennae,  palpi,  aud  legs  rnfo- 
testaceous.  Prothorax  wider  than  long,  sides  rounded  in  front,  then 
nearly  straight,  but  very  feebly  sinuate  to  the  hind  angles,  which  are 
rectangular,  not  at  all  rounded ;  base  emarginate,  side-margin  more 
reilexed  than  usual,  explanate  and  sparsely  punctulate  towards  the  base; 
basal  impressions  narrow,  slightly  punctured.  Elytra  not  wider  than 
prothorax,  striae  deep,  impunctured,  interspaces  slightly  convex;  dorsal 
puncture  upon  3d  stria;  outline  oblique  towards  the  tip,  but  not  sin- 
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ate.     Abdomen  with  accessory  setae,  1st  segment  punctured  behind 
he  coxae.    Length  8.5mm  (0.35  inch.) 
Garland,  Col.,  (8,000  feet) ;  one  <?.    Resembles  n.furtiuus,  but  differs 
y  the  hind  angles  of  the  prothorax  being  rectangular  and  not  rounded. 

.  Bembidium  bowditchii,  n.  8p. 

Dark  bluish  or  bronze,  not  shining.  Prothorax  wider  than  long,  nar- 
ower  in  front,  sides  broadly  rounded,  broadly  sinuate  behind  the  mid- 
le ;  hind  angles  divergent,  base  obliquely  truncate  each  side,  basal 
npressions  small.  Elytra  wider  than  the  prothorax,  basal  carina  short, 
laking  an  acute  angle  with  the  margin ;  striae  strongly  punctured  be- 
3re  the  middle,  fine  and  impunctured  towards  the  tip :  interspaces  flat, 
orsal  punctures  two,  situated  near  the  3d  stria.  Beneath  greenish- 
ronze,  shining.    Length  5.5mm  (0.22  inch). 

Green  River  City,  Wyoming,  (6,000  to  7,000  feet).  Closely  allied  to  B. 
itidulum,  but  differs  from  it  by  the  prothorax  being  not  narrowed 
ehind,  and  having  the  hind  angles  divergent. 

It  is  interesting  to  observe  that  the  difference  in  the  prothorax 
etween  this  species  and  B.  nitidulum  is  precisely  that  exhibited  in 
be  allied  group,  having  impressed  quadrate  elytrai  spots  between  B. 
jorquinii  and  impressum. 

I  feel  much  pleasure  in  dedicating  this  species  to  Mr.  F.  C.  Bowditch, 
3  whom  we  owe  the  first  useful  material  for  the  investigation  of  the 
ilpine  Coleopterous  fauna  of  the  interior  of  the  continent. 

.  Bembidium  scudderi,  n.  sp. 

Depressed,  brownish-black,  slightly  bronzed,  antennae  and  legs  paler 
rowu.  Prothorax  wider  than  long,  rounded  on  the  sides,  narrowed, 
ut  scarcely  sinuate  behind  the  middle ;  hind  angles  rectangular,  pronii- 
ent,  very  finely  carinate;  dorsal  line  deep,  basal  impressions  wide, 
nely  rugose.  Elytra  elongate-oval,  a  little  wider  than  the  prothorax, 
triae  fine,  closely  punctulate# in  frout,  smooth  behind:  interspaces  flat, 
d  with  two  dorsal  punctures.    Length  5.3mm  (0.20  inch). 

Salt  Lake  Valley  (4,300  feet).  Belongs  to  the  section  Xotaphw,  and 
asily  recognized  by  the  elytra  having  no  testaceous  markings,  with  the 
nusual  number  of  three  dorsal  punctures,  and  by  the  form  of  the  pro- 
horax. 

This  species  is  named  after  Mr.  S.  II.  Seudder,  whose  extensive 
esearches  in  Ortlioptera  and  Lepidoptera  are  world-known.  The  object 
•f  the  journey,  in  which  he  was  accompanied  by  Mr.  Bowditch,  was  to 
explore  the  clay  beds  of  Tertiary  age,  which  abound  in  fossil  insects. 
Che  large  collection  obtained  will  be  described  by  him  in  future  num- 
>ers  of  this  Bulletin. 

The  elevation  at  which  the  specimen  was  collected  is  below  the  limit 
treated  of  in  this  memoir ;  but  as  it  has  not  occurred  elsewhere,  it  is 
probably  not  confined  to  the  inferior  levels.  It  is,  moreover,  a  vei^ 
interesting  species,  and  well  deserving  attention.  ' 
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DYTISCID^E. 

7.  Hydroporus  congbuus,  *.  #p. 

Broadly  ovate,  more  pointed  behind,  not  convex,  black :  head,  an- 
tennae, legs,  and  elytra  testaceous,  the  latter  with  the  suture,  part  of 
side-margin,  aud  several  discoidal  stripes  black;  the  latter  are  cen- 
flaent  in  places.  Prothorax  piceons;  sides  oblique,  nearly  straight, 
forming  an  obtuse  angle  with  the  elytra;  sides  extremely  finely  mar* 
gined;  disc  smooth,  slightly  rugose  towards  the  hind  angles,  feebly 
depressed  near  the  base ;  marked  each  side  with  a  curved  line  extending 
from  the  base  to  beyond  the  middle.    Length  2.5lum  (0.10  inch). 

Florissant,  Colo.,  (8,000  feet) ;  one  specimen.  Seems  to  be  related  to 
the  European  11.  asslmilis. 

8.  Gaurodytes  nanus,  n.  ftp, 

Elongate-oval,  more  narrowed  behind,  black,  anteunre,  palpi,  and 
legs  rufo-testaceous ;  elytra  brown  towards  the  sides,  reticulate  in  rather 
large  meshes  by  fine  lines,  with  scattered  accessory  punctures  behind 
the  middle.  Head  with  two  red  occipital  spots.  Prothorax  reticulate 
like  the  elytra,  brown  towards  the  sides,  which  are  narrowly  margined 
and  slightly  curved  near  the  front  angles.  Hind  tibiae  without  punctures 
at  the  inner  margin.    Length  6.5mm  (0.25  inch). 

Florissant,  Colo.,  (8,000  feet) ;  oue  <?.  Allied  to  G.  strigulosus  Crotch, 
but  narrower  and  more  convex,  and  without  even  a  short  row  of  punc- 
tures at  the  inner  edge  of  the  hind  tibiae.  Tarsi  moderately  dilated; 
claws  small,  the  front  ones  not  toothed. 

STAPJIYLIXID.E. 

9.   GEODROMICUS   OYIl'EKNIS,  W.  #p. 

Black,  shining,  sparsely  and  finely  pubescent.  Head  deeply  impressed 
as  usual,  sparsely  punctured.  Prothorax  ovate,  convex,  a  little  wider 
than  long ;  sides  oblique  behind,  feebly  sinuate ;  hind  angles  rectangular, 
slightly  depressed  ;  base  marked  with  a  transverse  fovea  at  the  middle; 
surface  not  densely  punctured ;  dorsal  channel  feebly  impressed.  Elytra 
at  base  not  wider  than  the  widest  part  of  the  prothorax,  much  wider 
behind,  with  the  sides  oblique:  convex,  rather  densely  punctured. 
Abdomen  finely  punctulate.  Palpi  and  tarsi  piceous.  Length  4.3°"" 
(0.17  inch). 

Leavenworth  Valley,  above  Georgetown,  Colo.,  (9,000  to  10,000  feet); 
July ;  one  specimen,  liesembles  black  specimens  of  G.  verticalis,  but  the 
prothorax  is  narrower,  more  convex,  and  less  punctured,  and  the  elytra 
are  much  narrower  at  the  base.  It  seems  to  correspond  with  the  race 
G.  plaglatxiH  of  Europe  (Fauvel,  Faune  Gallo-lthenane,  108).  It  is,  how- 
ever, so  different  from  our  two  other  species  that  I  must  regard  it  as 
different  from  them. 
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0.  Orobanus  simulator,  n.  g.  et  sp. 

Elongate,  graceful  in  form,  resembling  a  Lesteva,  brown  or  piceous 
lack,  shining,  sparsely  and  finely  pubescent,  finely  and  densely  pnnc- 
ired.  Head  convex,  with  two  long  impressions ;  ocelli  distant,  situated 
irtber  back  than  the  hind  margin  of  the  eyes.  Sides  rounded  behind 
le  eyes;  neck  not  very  slender.  Antennae  slender,  one-half  as  long 
s  the  body,  very  little  thickened  towards  the  extremity,  2d  joint  a 
ttle  shorter  than  the  others.  Prothorax  scarcely  wider  than  the  head 
ad  eyes ;  ovate  narrowed  behind ;  sides  oblique  and  strongly  margined 
>r  the  posterior  two-thirds  of  their  length,  impressed  with  a  large  lat- 
ral  fovea,  anterior  to  which  they  are  rounded  and  finely  margined ;  disc 
anvex,  obsoletely  channelled,  feebly  impressed  near  the  base.  Elytra 
tore  than  twice  as  long  as  the  prothorax,  narrow  at  base,  wider  behind, 
eparately  much  rounded  at  tip.  Abdomen  finely  punctulate.  Length 
mm  (0.12  inch). 

Leavenworth  Valley  (9,000  to  10,000  feet) ;  also  found  in  Vancouver 
aland  and  at  Gilroy  and  Hoi  comb  Valley,  California.  The  last  joint  of 
he  maxillary  palpi  is  much  smaller  than  in  Microedus  AttsHnianns,  and 
icicular.  This,  taken  with  the  peculiar  form  of  the  prothorax  and 
ieep  lateral  impression,  indicates  the  propriety  of  placing  it  as  a  dis- 
tinct genus. 

COCCINELLID^. 

11.  Brachiacantha  ursina. 

Beaver  Creek,  Colorado,  (6,000  feet).  Two  specimens  were  collected, 
in  which  the  basal  spot  of  the  elytra  is  represented  by  a  transverse 
band ;  in  one  specimen  the  discoidal  spot  is  also  wanting. 

12.  SCYMNUS  JUGRIPENNIS,  ».  SJ). 

Oval  convex,  ferruginous,  darker  beneath.  Head  and  prothorax  very 
finely  sparsely  punctulate,  the  latter  with  a  transverse  piceous  cloud  at 
the  base.  Elytra  finely,  not  densely,  punctured  (pubescence  rubbed  off), 
entirely  black.  Postcoxal  arcs  of  1st  ventral  segment  entire,  extend- 
ing to  the  hind  margin  of  the  segment.  Beneath  densely  punctured. 
Length  2.5rnm  (0.10  iuch). 

Florissant,  Colo.,  (8,000  feet). 

SCARAILEIDiE. 

13.  Apiiodius  aleutus,  Each. 

Leavenworth  Valley,  above  Georgetown,  Colo.,  (10,000  to  11,000 
feet).  One  specimen,  which  agrees  with  the  detailed  description  of 
Baron  von  Harold  (Berl.  Ent.  Zeitschr.  18G3,  372)  and  with  others  from 
Tancouver  Island. 

I  APHODITjS  BIDEXS,  tt.  8p. 

Of  the  same  form  as  A.  aleutus,  shiuiug  brown,  cylindrical,  convex; 
ytra  fermgineous.    Head  slightly  rugose,  tuberculate,  hemihexagonal, 
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DYTISCIDJE. 

7.  HyDROPORUS  CONGEUUS,  ft.  *p. 

Broadly  ovate,  more  pointed  behind,  not  convex,  black:  head,  an- 
tennae, legs,  and  elytra  testaceous,  the  latter  with  the  suture,  part  of 
side-margin,  and  several  discoidal  stripes  black;  the  latter  are  con- 
fluent in  places.  Prothoraz  piceons;  sides  oblique,  nearly  straight, 
forming  an  obtuse  angle  with  the  elytra;  sides  extremely  finely  mar- 
gined; disc  smooth,  slightly  rugose  towards  the  hind  angles,  feebly 
depressed  near  the  base ;  marked  each  side  with  a  curved  line  extending 
from  the  base  to  beyond  the  middle.    Length  2.5mm  (0.10  inch). 

Florissant,  Colo.,  (8,000  feet) ;  one  specimen.  Seems  to  be  related  to 
the  European  1L  assimilis. 

8.  GAURODYTES  NANUS,  ft.  8J) 

Elongate-oval,  more  narrowed  behind,  black,  anteunae,  palpi,  and 
legs  rufotestaceous ;  elytra  brown  towards  the  sides,  reticulate  in  rather 
large  meshes  by  line  lines,  with  scattered  accessory  punctures  behind 
the  middle.  Head  with  two  red  occipital  spots.  Prothorax  reticulate 
like  the  elytra,  browu  towards  the  sides,  which  are  narrowly  margined 
and  slightly  curved  near  the  front  angles.  Ilind  tibiae  without  punctures 
at  the  inner  margin.    Length  6.5mm  (0.25  inch). 

Florissant,  Colo.,  (8,000  feet) ;  one  <?.  Allied  to  O.  strigulosus  Crotch, 
but  narrower  and  more  convex,  and  without  even  a  short  row  of  punc- 
tures at  the  inner  edge  of  the  hind  tibiie.  Tarsi  moderately  dilated; 
claws  small,  the  frout  ones  not  toothed. 

STAPH  YL1NIDJE. 

0.   GEODROMICUS   OYIl'ENMS,  n.  ftp. 

Black,  shining,  sparsely  and  finely  pubescent.  Head  deeply  impressed 
as  usual,  sparsely  punctured.  Prothorax  ovate,  convex,  a  little  wider 
than  long ;  sides  oblique  behind,  feebly  sinuate :  hind  angles  rectangular, 
slightly  depressed  ;  base  marked  with  a  transverse  fovea  at  the  middle; 
surface  not  densely  punctured ;  dorsal  channel  feebly  impressed.  Elytra 
at  base  not  wider  than  the  widest  part  of  the  prothorax,  much  wider 
behind,  with  the  sides  oblique:  convex,  rather  densely  punctured- 
Abdomen  finely  punctulate.  Palpi  and  tarsi  piceous.  Length  4.3ffiW 
(0.17  inch). 

Leavenworth  Valley,  above  Georgetown,  Colo.,  (9,000  to  10,000  feet); 
July :  one  specimen,  liesembles  black  specimens  of  G.  verticalis,  but  the 
prothorax  is  narrower,  more  convex,  and  less  punctured,  and  the  elytra 
are  much  narrower  at  the  base.  It  seems  to  correspond  with  the  race 
O.  plagiatm  of  Europe  (Fauvel,  Faune  Gallo-lihenane,  108).  It  is,  ho*** 
ever,  so  different  from  our  two  other  species  that  I  must  regard  it  **8 
diJlerent  from  them. 
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10.  Orobanus  simulator,  n.  g.  et  sp. 

Elongate,  graceful  in  form,  resembling  a  Lestera,  brown  or  piceous 
black,  shining,  sparsely  and  finely  pubescent,  finely  and  densely  punc- 
tured. Ilead  convex,  with  two  long  impressions ;  ocelli  distant,  sitaated 
farther  back  than  the  hind  margin  of  the  eyes.  Sides  rounded  behind 
the  eyes ;  neck  not  very  slender.  Antennae  slender,  one-half  as  long 
as  the  body,  very  little  thickened  towards  the  extremity,  2d  joint  a 
little  shorter  than  the  others.  Prothorax  scarcely  wider  than  the  head 
and  eyes ;  ovate  narrowed  behind ;  sides  oblique  and  strongly  margined 
for  the  posterior  two-thirds  of  their  length,  impressed  with  a  large  lat- 
eral fovea,  anterior  to  which  they  are  rounded  and  finely  margined ;  disc 
convex,  obsoletely  channelled,  feebly  impressed  near  the  base.  Elytra 
more  than  twice  as  long  as  the  prothorax,  narrow  at  base,  wider  behind, 
separately  much  rounded  at  tip.  Abdomen  finely  punctnlate.  Length 
3mm  (0.12  inch). 

Leavenworth  Valley  (9,000  to  10,000  feet);  also  found  in  Vancouver 
Island  and  at  Gilroy  and  Holcomb  Valley,  California.  The  last  joint  of 
the  maxillary  palpi  is  much  smaller  than  in  Micrc&dus  Attstinianus,  and 
acicular.  This,  taken  with  the  peculiar  form  of  the  prothorax  and 
deep  lateral  impression,  indicates  the  propriety  of  placing  it  as  a  dis- 
tinct genus. 

COCCINELLID^. 

11.  Brachiacantha  ursina. 

Beaver  Creek,  Colorado,  (6,000  feet).  Two  specimens  were  collected, 
in  which  the  basal  spot  of  the  elytra  is  represented  by  a  transverse 
band  ;  in  one  specimen  the  discoidal  spot  is  also  wanting. 

12.   SCYMNUS  NIGRIPENNIS,  W.  8J). 

Oval  convex,  ferruginous,  darker  beneath.  Head  and  prothorax  very 
finely  sparsely  punctulate,  the  latter  with  a  transverse  piceous  cloud  at 
the  base.  Elytra  finely,  not  densely,  punctured  (pubescence  rubbed  off), 
entirely  black.  Postcoxal  arcs  of  1st  ventral  segment  entire,  extend- 
ing to  the  hind  margin  of  the  segment.  Beneath  densely  punctured. 
Length  2.5mm  (0.10  iuch). 

Florissant,  Colo.,  (8,000  feet). 

SCARAIL-EID.E. 
13.  Apuodius  aleutus,  Esch. 

Leavenworth  Valley,  above  Georgetown,  Colo.,  (10,000  to  11,000 
fret).  One  specimen,  which  agrees  with  the  detailed  description  of 
Baron  von  Harold  (Berl.  Ent.  Zeitschr.  1863,  372)  and  with  others  from 
Vancouver  Island. 

W.   APHODI1JS  BIDENS,  tt.  S]). 

Of  the  same  form  as  A.  aleutus,  shining  brown,  cylindrical,  couvex; 
dytra  ferrugineous.    Head  slightly  rugose,  tuberculate,  hemihexagou&l^ 
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emarginate  iu  front,  with  acute  prominent  angles,  sides  oblique,  edge 
reflexed,  gense  prominent  subacute.  Prothorax  one-half  wider  than  long, 
sides  parallel,  finely  margined,  anterior  aud  posterior  angles  rouuded, 
base  very  finely  margined;  surface  sparsely  finely  punctured,  punctures 
more  numerous  at  the  sides.  Elytral  strise  punctured,  interspaces  very 
slightly  couvex,  scarcely  visibly  sparsely  punctulate.  Mesosternum  not 
carinate,  opake,  finely  alutaceous,  with  a  very  faintly  impressed  median 
line  in  frout.  Spiuules  of  hind  tibiae  very  short,  equal.  Length  ti.8DU 
(0.27  inch).    Colorado.    One  specimen,  in  Dr.  Horn's  collection. 

15.  APHODIVS  DUPLEX,  W.  ftp. 

Subcylindrical,  piceous  black,  shining.  Head  convex,  tuberculate, 
finely  punctured,  epistoine  rugose,  broadly  subemarginate  in  front, 
sides  finely  margined,  genw  rounded,  not  promiuent;  the  three  tu- 
bercles of  the  vertex  are  rounded,  the  frontal  one  is  replaced  by  a 
narrow  transverse  ridge  parallel  with  the  anterior  margin  of  the  epi- 
stoine. Prothorax  about  twice  as  wide  as  long,  narrower  in  front,  sides 
and  angles  rounded,  finely  margined;  base  equally  finely  margined; 
surface  finely,  not  densely,  punctured,  with  large  punctures  sparsely 
intermixed;  sides  yellowish  towards  the  front  angles.  Scutellum  very 
sparsely  punctulate.  Elytral  striae  deep-punctured,  interspaces  slightly 
convex,  very  finely  and  sparsely  punctulate.  .Mesosternum  alutaceous 
opake,  very  finely  channelled  in  front.  Spiuules  of  hind  tibiae  short, 
equal.    Autenuie  aud  legs  brown.    Length  4.1u"n  (0.16  inch). 

Colorado,  Dr.  Horn.  Similar  iu  form  and  size  to  A.  granarius,  but 
quite  different  by  the  head  from  any  species  known  in  our  fauna. 

• 

10.  ArnoDirs  oirrrsrs,  n.  *p. 

Elongate,  cylindrical,  piceous ;  sides  of  prothorax,  antenna*,  palpi> 
legs,  and  elytra  dull  yellow.  Head  not  tuberculate,  sparsely  punctu- 
late :  epistoma-  obtusely  rounded  and  subtruncate  in  front,  without 
prominent  angles;  sides  oblique,  flattened,  rugose,  geute  moderately 
prominent,  rounded  at  tip.  1'rothorax  wider  than  long,  sides  finely 
margined,  feebly  rounded,  hind  angles  very  much  rounded ;  base  finely 
margined  ;  surface  not  densely,  nor  coarsely,  but  moderately  and 
equably  punctured,  gradually  paler  towards  the  sides.  Scutellum  flat, 
smooth.  Elytra  with  rather  strongly  punctured  striae ;  interspaces 
slightly  convex,  sparsely  punctulate.  Mesosternum  opake,  densely 
punctured  in  front,  finely  alutaceous  behind,  with  a  sleuder  but  well- 
defined  impressed  median  line  extending  from  the  coxse  as  far  as  the 
punctured  part.  Spiuules  of  hind  tibiie  equal,  short.  Length  C"" 
(0.23  inch). 

Colorado  (locality  unknown) ;  one  specimen,  in  Dr.  Horn's  collection. 
This  very  distinct  species  belongs  to  a  separate  group  after  G,  of  l>r' 
Horn's  revision  (Trans.  Am.  Ent.  Soc.  1870,  110).  It  is  Easily  recog- 
nized bv  the  finely  channelled  mesosternum. 
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r.  Aphodius  cribratus,  n.  sp. 

Elongate,  convex,  shining  black.  Head  coarsely  punctnred  behind  ; 
ustoma  rngose,  and  slightly  granulate  at  the  sides,  not  tuberculate, 
iflexed  towards  the  anterior  margin,  which  is  truncate  and  not  emar- 
nate ;  angles  very  much  rounded,  sides  oblique,  finely  margined,  genre 
"ominent,  ronnded  at  tip.  Prothorax  more  than  twice  as  wide  as  long, 
irrowed  behind,  sides  and  angles  rounded,  distinctly  margined;  base 
>t  sinuate,  as  strongly  margined  as  the  sides;  surface  with  large 
mctures,  sparsely  and  irregularly  placed.  Elytra  rounded  on  the 
des  near  the  base,  which  is  truncate ;  humeri  not  prominent,  but  not 
untied  ;  stri®  very  coarsely  punctured,  or,  rather,  cribrate ;  inter- 
laces slightly  couvex,  smooth.  Mesosternum  densely  punctured, 
pinnies  of  hind  tibiae  equal.  Length  5.3m,°  (0.22  inch). 
Oregon,  two  specimens.  Allied  to  A,  cadaverinus  and  nevademis,  but 
ffers  by  the  very  coarsely  punctured  elytral  striae. 

*.  Aphodius  anthraoinus,  n.  sp. 

Elongate,  convex,  shining  black.  Head  not  densely  but  strongly 
unctured,  armed  with  three  small  tubercles,  of  which  the  middle  one 
1  the  $  is  more  elevated  and  subacute ;  epistoma  obtusely  emargi- 
ate,  angles  broadly  rounded,  not  prominent ;  genae  rounded.  Protbo- 
ax  nearly  twice  as  wide  as  its  length,  narrower  in  front,  sides  rounded 
&  far  as  the  middle,  then  nearly  parallel  to  the  hind  angles,  which  are 
lightly  rounded,  base  scarcely  subsinuate ;  sides  and  base  finely  mar- 
gined ;  disc  not  densely  punctured,  punctures  of  two  sizes,  about  equally 
ntermixed  ;  there  is  a  narrow,  indistinct,  smooth,  dorsal  stripe.  Ely- 
tra with  deep-punctured  striae,  interspaces  slightly  convex,  with  very 
ioe  punctures,  arranged  almost  in  rows  adjacent  to  the  striae.  Meso- 
'ternam  opake,  very  finely  alutaceous,  not  carinate.  Spinules  of  hind 
ibiae  unequal.    Length  7mm  (0.28  inch). 

American  Fork  Canon,  Utah,  (9,500  feet) ;  one  specimen.  Another 
specimen  from  Ctah  was  kindly  given  me  by  Dr.  Horn.  Belongs  near 
4.  leopardus  Horn.    The  elytra  are  obsoletely  spotted  in  one  specimen. 

10.  Aphodius  brevicollis,  n.  sp. 

Elongate  cylindrical,  black,  shiuing.  Head  not  tuberculate,  finely 
?unctulate,  epistoma  broadly  emarginate  in  front,  angles  very  obtuse 
*nd  rounded,  sides  oblique,  flattened,  rugulose,  margin  reflexed ;  genae 
prominent,  rounded  at  tip.  Prothorax  about  twice  as  wide  as  long, 
rides  nearly  straight,  margin  strongly  reflexed,  front  and  hind  angles 
narrowly  rounded;  base  bisinuate,  not  margined;  disc  smooth,  with 
KJattered  large  punctures  near  the  sides,  which  are  broadly  explanate. 
Elytra  narrower  than  the  base  of  the  prothorax,  striae  finely  punctured, 
interspaces  nearly  flat,  smooth.  Metasternum  flat,  alutaceous,  opake, 
lot  carinate,  punctured  only  on  the  sides  far  in  front.  Legs  dull  red- 
>rown,  spinules  of  bind  tibiie  unequal.     Length  8ram  (0.30  inch). 
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Nebraska  (locality  unknown) ;  one  specimen,  in  Dr.  Horn's  collection. 

This  species  and  the  three  following  belong  to  a  division  of  Dr.  flora's 
group  L,  with  A.  politus,  characterized  by  having  the  base  of  the 
prothorax  not  margined.  The  species  are  separated  mainly  by  the 
punctuation  of  the  prothorax  and  the  degree  of  flattening  of  the  sides. 

L'O.  Aphodius  margixatus,  n.  *p. 

Elongate,  cylindrical,  of  the  same  size  and  form  as  A.  brevicollis,  black, 
shining;  elytra  dark  brown.  Head  not  tuberculate,  finely  punctured, 
epistoma  broadly  emarginate,  angles  very  obtuse  and  rounded,  sides 
oblique,  explauate,  and  reflexed :  gente  prominent,  rounded  at  tip.  Pro- 
thorax twice  as  wide  as  long,  sides  strongly  margined,  nearly  straight, 
front  and  hind  angles  rounded,  base  bisinuate,  not  margined:  surface 
deeply  bat  not  very  coarsely  punctured,  punctures  more  distant  towards 
the  middle.  Scutellum  sparsely  punctured.  Elytra  at  the  base  nar- 
rower than  the  prothorax,  striae  punctulate,  interspaces  slightly  convex, 
sparsely  but  distinctly  punctulate.  Mesosternum  opake,  alutaoeons,  not 
oar  in  ate.    Spinules  of  hind  tibiae  unequal.    Length  8mm  (0.30  inch). 

Eastern  Nevada;  one  specimen,  in  the  collection  of  Dr.  Horn. 

21.  Aphodius  filsofterus,  n.  sp. 

Of  the  same  form  as  A.  cruentatus,  but  differs  by  the  genac  being  more 
prominent,  and  much  less  rounded,  and  by  the  vertex  more  distinctly 
elevated  at  the  middle ;  by  the  puuetures  of  the  prothorax  being  more 
numerous,  and  the  sides  being  more  distinctly  flattened  along  the  mar- 
gin, especially  near  the  front  angles:  the  base  is  very  indistinctly  and 
imperfectly  margined.  The  color  is  piccous,  with  the  sides  of  the  head 
and  prothorax  brownish.  Antennre,  palpi,  legs,  and  elytra  dull  ferru- 
gineous.  Elytral  strkc  well-impressed,  finely  punctulate,  interspaces 
slightly  convex,  obsoletely  sparsely  punctured.  Mesosternum  flat, 
opake,  finely  alutaceous,  not  carinate.  {Spinules  of  hind  tibia*  unequal. 
Length  7,I,m  (O.L'8  inch). 

Atlanta,  Idaho,  (7,«S00  feet) :  one  specimen,  given  me  by  Mr.  Reinecke. 

l'J.  Arnomrs  cruentati.\s,  h.  xp. 

Elongate,  convex,  shining  black,  elytra  dark  dull  red,  legs  very  dark 
brown.  Head  not  tuberculate,  but  with  the  vertex  slightly  elevated? 
very  finely  punctulate,  clypeus  very  broadly  and  feebly  emarginate  in  I 
front,  angles  obtuse,  much  rounded,  sides  broadly  flattened,  feebly  ' 
punctured,  rellexed  edge  very  narrow  ;  genie  rounded.  Prothorax  nearly 
twice  as  wide  as  long,  sides  broadly  rounded,  especially  in  front  of  the 
middle;  base  rounded,  slightly  bisiuuate,  finely  margined;  at  the  sides 
near  the  base  is  a  smalt  shallow  impression;  disc  finely  punctured,  with 
somewhat  linger  punctures  intermixed  more  densely  at  the  sides  and 
along  the  base.  Elytra  deep  red,  strhe  finely  punctured,  interspaces 
slightly  convex,  scarcely  perceptibly  punctulate.    Mesosternum  opake» 
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alutaceous,  with  a  narrow,  smooth,  median  stripe,  not  cariuate.    Spi- 
nules of  hind  tibise  unequal.    Length  7.2,um  (0.29  inch). 

Northern  New  Mexico  5  one  specimen,  collected  by  Lieut.  W.  L.  Car- 
penter, United  States  Engineers,  while  attached  to  the  Geographical 
Survey  West  of  100°,  under  Lieut.  George  M.  Wheeler. 

23.  Aphodius  subtrunoatus,  n.  sp. 

Elongate  convex,  piceous-black,  shining,  elytra,  sides  of  protborax, 
intennue,  palpi,  and  legs  yellow.  Head  smooth,  not  tuberculate ; 
»pistoma  margined,  margin  sparsely  punctured,  subtruncate  in  frout, 
without  angles;  genre  prominent,  rounded.  Prothorax  sparsely  puuctu- 
ate,  with  some  scattered  punctures  at  the  sides  and  towards  tbe  base, 
tides  very  finely  margined,  base  and  hind  angles  rounded,  the  former 
rery  finely  margined.  Scutellum  and  sutural  margin  of  elytra  black  ; 
itriffi  deep,  punctured,  interspaces  slightly  convex,  scarcely  punctulate, 
lightly  pubescent.  Mesosternum  opake,  alutaceous,  not  carinate. 
Spinules  of  hind  tibiae  unequal,  some  of  them  very  long.  Length  5mm 
0.20  inch). 

Colorado  (locality  unknown) ;  one  specimen,  collected  by  the  Scientific 
Expedition  of  the  University  of  Kansas,  given  me  by  Prof.  F.  H.  Snow ; 
wo  others  from  Mr.  Ulke.    The  pubescence  is  very  easily  abraded. 

!4.  Aphodius  soabrickps,  n.  sp. 

Elongate,  cylindrical,  brown,  head  and  sides  of  p ro thorn x  yellow  - 
>rown,  legs,  antennae,  palpi,  and  elytra  dull  yellow.  Head  rugosely 
ranctured,  almost  scabrous  in  front,  epistoma  emarginate  in  front,  with 
>roadly  rounded  angles :  sides  oblique,  genae  but  slightly  prominent. 
Prothorax  a  little  narrower  in  front,  with  subacute  angles,  sides  finely 
margined,  hind  angles  strongly  rounded,  base  slightly  bisinuate,  very 
Inely  margined;  surface  not  densely  punctured.  Scutellum  dark 
brown,  sparsely  punctured.  Elytral  striae  strongly  punctured,  inter- 
spaces slightly  convex,  each  with  an  irregular  row  of  smalt  punctures. 
Mesosternum  nearly  flat,  opake,  alutaceous,  not  carinate,  slightly  convex, 
and  shining  at  the  middle  in  front.  Spinules  of  hind  tibiae  unequal. 
Length  3mm  (0.12  inch). 

Colorado;  a  specimen,  given  me  by  Dr.  Horn.  This  very  pretty  little 
species  is  peculiar  by  the  rough  sculpture  of  the  head,  which  seems  to  be 
almost  granulose  in  places;  it  resembles  in  this  character  A.  rugifrons 
Horn.  It  belongs,  however,  to  a  different  group,  as  the  spinules  of  the 
hind  tibiae  are  unequal,  and  should  for  the  present  remain  in  group  L. 

25.  Aphodius  explanatus?  n.  sp. 

Elongate,  convex,  blackish-piceous ;  antennae,  palpi,  legs,  sides  of  pro- 
thorax,  and  the  elytra  dull  rufo- testaceous.    Head  with  three  very  small 
obsolete  tubercles,  finely  punctured,  epistoma   broadly  ei 
tQgles  obtuse,  not  prominent,  sides  straight,  oblique,  finely* 
Bull.  iv.  No.  2 10 
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genae  prominent,  slightly  rounded.  Prothorax  about  twice  as  wide  as 
long,  densely  punctured,  punctures  larger  towards  the  sides,  which  are 
rounded  at  base  and  near  the  front  angles,  with  a  faintly  impressed 
dorsal  line  behind  the  middle:  disk  broadly  explanate  at  the  aides, 
which  are  finely  margined ;  base  finely  margined,  slightly  bisinnate. 
Scutellum  brown,  slightly  concave.  Elytral  striae  impressed,  punctured, 
interspaces  slightly  convex,  distinctly  punctulate;  mesosternum  fiat, 
opaque,  alutaceous,  cariuate  near  the  cox<b.  Spinules  of  hind  tibia 
much  worn,  but  apparently  unequal.    Length  8.6mm  (0.34  inch). 

Colorado ;  one  specimen,  collected  by  the  Scientific  Expedition  of 
the  University  of  Kansas,  given  me  by  Prof,  F.  H.  Snow.  This  is  a 
fine  species,  easily  distinguished  by  the  flattened  sidles  of  the  prothorax 
and  the  carinate  mesosternum.  The  tubercles  of  the  head  are  very 
faint,  and  indicate  that  it  should  be  placed  near  group  I  of  Dr.  Horn. 
The  color  gives  it  a  superficial  resemblance  to  A.  rubripennis  Horn,  bat 
the  characters  arc  very  different. 

26.  Apiiodius  rudis,  n.  ftp. 

Elongate,  cylindrical,  chestnut-brown,  shining.  Head  punctulate,  not 
tuberculafce ;  epistoma  broadly  and  feebly  emarginate  in  front,  angles 
dentiform  acute,  sides  nearly  straight,  oblique,  flattened,  finely  margined, 
sparsely  fimbriate  with  short  stiff  setie ;  genu;  prominent,  subacute. 
Prothorax  more  than  twice  as  wide  as  long,  sides  slightly  rounded,  flat- 
tened, and  strongly  margiuel,  oblicjiiely  truncate  aud  sinuate  near  the 
base,  which  is  also  slightly  bisiuuate  and  not  margined  ;  surface  finely 
punctulate,  and  with  large  shallow  punctures,  which  are  absent  from  a 
transverse  space  extending  from  the  front  margin  for  one-fourth  the 
length,  prolonged  backwards  along  the  middle  to  within  one-fourth  of 
the  base  ;  there  are  also  two  small  smooth  spaces  at  the  basal  margin. 
Elytral  stria*  finely  punctured,  interspaces  nearly  flat  aud  smootbf 
humeri  rounded,  not  dentiform.  Mesosternum  strongly  and  densely 
punctured,  not  carinate.  Spinules  of  hind  tibue  unequal.  Length 
t>.imm  (0.25  inch). 

Colorado;  one  specimen,  given  me  by  Frof.  F.  H.  Snow.  This  spe- 
cies belongs  to  the  same  group  (O)  with  A.  ovipennis  Horn,  but  is  abun- 
dantly distinct  by  form  and  color,  by  the  sides  of  the  prothorax  being 
strongly  margined,  by  the  nondentiform  humeri,  and  by  the  more 
coarsely  punctured  mesosternum.  The  two  following  species  belong  to 
the  flame  group,  and  may  here  be  conveniently  described,  though  they 
do  not  occur  in  the  same  zoological  province. 

27.  Aphodius  sparsus,  n.  sp. 

Elongate,  subcylindrical,  black,  shining.  Head  finely  punctulate,  with 
a  few  small  punctures  intermixed ;  epistoma  broadly  emarginate  in  front, 
angles  broadly  rounded,  sides  oblique  5  gen©  prominent,  subacute.  Pro- 
thorax more  than  twice  as  wide  as  long,  uarrower  behind,  sides  strongly 
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rouuded,  ratber  fiuely  margined,  obliquely  truncate,  but  not  sinuate 
behind ;  angles  rounded,  base  bisinuate,  finely  margined ;  surface 
sparsely  but  strongly  punctured,  almost  without  punctures  in  front. 
Elytra  with  dentiform  humeral  angles,  strice  fine,  strongly  punctured, 
interspaces  flat  and  smooth.  Mesosternum  densely  punctured,  not  cari- 
nate.    Spinules  of  hind  tibice  unequal.    Length  6.4mm  (0.25  inch). 

Mariposa,  Cal. ;  one  specimen,  given  me  by  the  late  Mr.  J.  Thevenet, 
3f  Paris.  This  species  is  much  less  robust  than  A.  ovipennis;  the  elytra 
ire  not  narrowed  near  the  base,  and  the  punctures  of  the  prothorax  are 
less  numerous. 

28.  Aphodius  humeralis,  n.  sp. 

More  robust  and  convex,  shiuitig  black.  Head  finely  alutaceous,  not 
punctulate;  epistoma  feebly  but  broadly  emarginatein  front,  angles  very 
nuch  rounded,  not  obvious,  sides  oblique;  gen®  prominent,  subacute. 
Prothorax  very  convex,  sides  feebly  rounded  and  finely  margined ;  hind 
ingles  obliquely  and  broadly  emarginate  (when  looked  at  from  above); 
narginal  line  of  base  punctured ;  surface  with  a  few  scattered  large  punc- 
nires,  smooth  in  front.  Elytra  very  convex,  slightly  narrowed  near  the 
jase,  humeri  prominent,  tuberculiform ;  striae  deep,  marked  with  large 
listant  punctures :  interspaces  somewhat  convex,  smooth.  Mesosternum 
soarsely  punctured,  not  carinate.  Spinules  of  hind  tibiae  (much  worn, 
*ut  apparently)  unequal.    Length  3.6mm  (0.14  inch). 

Detroit,  Mich.;  one  specimen,  sent  me  by  Messrs.  Hubbard  and 
3chwarz.  This  species  is  remarkable  both  for  locality  and  characters, 
ill  of  its  allies,  whether  of  this  group  or  of  group  G,  being  found  in  the 
Deutral  aud  Pacific  districts. 

BUPRESTIDJE. 

J9.  Anthaxia  deleta,  n.  sp. 

Of  the  same  form,  color,  and  size  as  A.  viridifrons^  brown-brouze  tinged 
with  olive.  Head  ( <?  bright  green),  finely  reticulate,  flat,  perpendicularly 
declivous.  Prothorax  truncate  before  and  behind,  broadly  rounded  on 
the  sides ;  very  obsoletely,  scarcely  perceptibly  reticulate,  finely  rugose, 
opake.  Elytra  distinctly  granulate-puuctate  at  the  base,  then  finely  but 
obviously  punctured.  Beneath  black-bronzed,  shiuing,  antennae  aud 
legs  green.    Length  4.6mm  (0.18  inch). 

American  Fork  Canon,  Utah,  (9,500  feet);  only  differs  from  A.viridi- 
frons  by  the  head  and  prothorax  being  more  finely  sculptured,  while  the 
elytra  are  more  deeply  sculptured. 

30.  Chbtsobothbis  carinipennis,  n.  sp. 

Dark  gray,  slightly  bronzed.  Head  somewhat  hairy,  coarsely  con- 
fluently  punctured,  with  two  small  smooth  calli.  Prothorax  very  trans- 
verse, rounded  on  the  sides,  very  coarsely  punctured,  with  irregular, 
smooth, elevated  cicatrices;  an  irregular rhomboidal dorsal  space, limited  \ 
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by  four  of  these  cicatrices,  is  more  finely  punctured,  and  slightly  carinate. 
Elytra  with  the  depressed  parts  densely  punctured :  basal  fossae  deep; 
the  inner  costa  extends  from  the  fossa  to  the  tip,  and  is  not  sinuous;  the 
2d  costa  is  irregular,  less  elevated  just  in  front  of  the  middle,  and  inter- 
rupted behind  the  middle;  the  3d  is  short,  as  usual,  occupying  about  the 
middle  third  of  the  length ;  the  4th  arises  in  the  margin  behind  the 
humerus  and  unites  with  the  2d  near  the  tip;  margin  serrate  from  the 
middle  to  the  tips,  which  are  separately  rounded.  Beneath  shining  green- 
bronzed,  sparsely  punctured.    Length  12.5mm  (0.5  inch). 

<?  Head  tinged  with  dull  yellowish-green  metallic  lustre;  5th  ventral 
segment  strongly  emarginate. 

American  Fork  Canon,  Utah,  (9,500  feet);  allied  to  ft  rfenftpes,  bnt 

differs  by  the  venation  of  the  elytra,  and  by  the  much  deeper  emargina- 

tion  of  the  5th  ventral  segment  in  the  <?  ;  and  also  by  the  under  surface 

being  bright  green.    The  middle  and  front  tibiae  are  not  armnd  with 

teeth.  * 

ELATEMDJE. 

31.  COUYMBITE^PLANULUS,  ft.  8p. 

Elongate,  depressed,  black,  thinly  clothed  with  fine,  short,  gray  pubes- 
cence. Head  punctured,  front  slightly  concave.  Prothorax  longer  than 
wide,  rounded  ou  the  sides,  narrowed  in  front  of  the  middle;  hind  angles 
acute,  divergent,  finely  carinate;  disc  densely  and  finely  punctured, not 
convex  except  towards  the  sides ;  dorsal  line  wanting.  Elytra  not  wider 
than  the  prothorax,  disc  flat,  sides  declivous,  lateral  margin  broadly 
reflexed  ;  stria?  line  punctured,  interspaces  nearly  flat,  finely  punctured. 
Antenna?  longer  than  the  head  and  prothorax,  rather  strongly  serrate; 
lid  and  M  joints  not  dilated,  together  a  little  longer  than  the  4th;  3d 
one-half  longer  than  the  2d.  Antennae,  palpi,  and  legs  brown  or  red- 
brown.     Length  10mm  (0.40  inch). 

Beaver  Brook,  Col.,  (0,000  feet);  Northern  New  Mexico,  Lieutenant 
Carpenter.  Belongs  to  the  same  group  as  C.  triundulatus,  &c,  bnt  is 
very  distinct  by  the  dark  color  and  more  evidently  punctured  prothorax? 
as  well  as  by  the  more  depressed  form  of  body. 

LAMPYIUD^S:  snbf.  TELEPHORID.E. 

32.  PODABKUS  BKEVIPKNXIS,  ».  Sp. 

Bather  robust  in  form,  black,  thinly  clothed  with  fine  gray  pubescence. 
Head  as  wide  as  the  prothorax,  densely  finely  punctured,  eyes  small} 
convex;  mandibles  and  1st  joint  of  antennae  brown.  Antennae  ( 9) » 
little  longer  than  the  head  and  prothorax,  rather  stout,  outer  joints  nar- 
rower, 3d  a  little  longer  than  the  2d,  but  shorter  than  the  4th,  prothorax 
one-half  wider  thau  long,  sides  straight  and  parallel,  rounded  only  near 
the  front  angles,  which  are  testaceous ;  hind  angles  rectangular,  slightly 
prominent,  base  truncate;  disk  finely  punctured  with  two  large,  shining? 
nearly  smooth  convexities,  and  well-marked  dorsal  line;  side-margin 


LECONTE   ON   ROCKY   MOUNTAIN  COLEOPTEBA.  461 

xed.  Elytra  parallel,  not  wider  than  the  prothorax,  rather  shining, 
jely  rugose  as  usual,  separately  rounded  at  the  tip.  Last  three 
tal  segments  of  the  abdomen  exposed.  (Palpi  broken.)  Claws  with 
tail  acute  tooth  beyond  the  middle.  Length  87mm  (0.35  inch), 
rgentine  Pass,  Col.,  (13,000  feet);  one  specimen.  This  species  is 
e  distinct  by  the  more  robust  form  and  shorter  elytra. 

MELYEIDJ3. 
Meltbis  atba,  n.  sp. 

lack,  prothorax  wider  than  long,  narrowed  in  front,  rounded  and 
ate  on  the  sides,  deusely  reticulated  with  shallow  ocellate  punctures, 
bra  coarsely  but  densely  punctured.  Antennae  black,  2d  and  3d 
ts  piceous.  Legs  piceous.  Length  5mm  (0.20  inch), 
unknown ;  9  elytra  with  a  large  smooth  spot  near  the  tip ;  antennas, 
and  2d  joints  large  and  thick ;  3d  slender,  longer  than  the  2d ;  4th 
5th  triangular ;  6th  to  9th  transverse ;  10th  oval, 
eaver  Brook,  Col.,  (6,000  feet) ;  one  specimen.  I  can  see  but  ten 
ts  in  the  antennae;  the  legs  are  dark -colored,  but  otherwise  this 
;ies  is  very  closely  allied  to  the  next. 

Melyeis  flavipes,  n.  sp. 

lack,  with  a  blue  reflection ;  form  and  sculpture  as  in  if.  atra,  but 
Her ;  antennae  piceous  towards  the  base.  Legs  bright  reddish-yel- 
,    Length  3.3mm  (0.13  inch). 

elytra  uniformly  punctured  toward  the  tip.  Antennae  black,  11- 
ted;  3d  joint  as  long  as  the  2d,  triangular;  4th  triangular,  shorter; 
and  6th  transverse,  not  longer,  but  wider,  and  acute  at  the  inner 
i ;  7th  to  10th  transverse,  still  wider;  11th  oval.  • 

1  elytra  each  with  a  smooth  spot  near  the  tip.    Antennae  10-jointed, 
ions  at  base,  3d  and  4th  joints  slender,  closely  united,  together 
£er  than  the  2d;  5th  and  6th  acutely  triangular;  7th,  8th,  9th,  and 
i  wider ;  11th  oval, 
alifornia ;  one  pair;  locality  unknown. 

Callidium  janthinum. 

pecimens  collected  in  the  Rocky  Mountains  do  not  differ  essentially 
n  Canadian  individuals  of  this  well-known  species.  There  are,  how- 
r,  allied  races  from  Texas,  California,  and  Idaho,  of  which  I  do  not 
sess  sufficiently  large  series  to  enable  me  to  define  them  with  pre- 
on.  Careful  observations  of  the  habits,  food-trees,  and  structural 
erences  of  the  blue  Callidia  of  this  continent  are  much  needed.  The 
iparison  of  our  species,  when  properly  investigated,  with  those  of 
Palaearctic  region  promises  well  for  the  investigation  of  possible 
inges  produced  by  differences  in  food  and  locality. 

Cbossidius  Allgewahbi,  n.  sp. 

?iceous  without  lustre,  very  densely  clothed  with  dirty-yfellcrc  Yt&vt* 
othorax  rounded  on  the  sides,  feebly  or  not  at  a\\  tatarccH\ato%<,  \*\*fcfcr 
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tures  dense,  concealed  by  the  hair.  Elytra  densely  and  finely,  bat  not 
distinctly  punctured,  rounded  at  the  tip;  sides  broadly  testaceous, 
blending  imperceptibly  with  the  dark  color.  Beneath  testaceous,  very 
hairy,  antennae  and  legs  black.    Length  10-13.3mm  (0.40-0.53  inch). 

Atlanta,  Idaho,  (7,800  feet) ;  collected  by  Mr.  L.  Allgewahr,  to  whos 
I  dedicate  it,  as  a  mark  of  his  worthy  appreciation  of  the  importance 
of  scientific  investigation.  The  specimens  were  kindly  given  me  by 
Mr.  Reinecke,  of  Buffalo,  N.  Y. 

This  species  is  more  nearly  related  to  C.  humeralis  than  to  the  othen, 
but  differs  from  it,  as  from  all,  by  the  very  finely  punctured  elytra. 

In  the  smaller  specimen,  there  is  a  faint  and  perhaps  illusive  appeir- 
ance  of  a  lateral  prothoracic  tubercle,  which  is  produced  mainly  by  the 
projection  of  hairs. 

37.  Xyloteechus  undulatus,  tar.  f 

A  form  occurs  which  differs  from  the  usual  Northern  specimens  of  this 
species  by  the  markings  being  narrow  and  imperfect,  and  the  sculpture 
of  the  elytra  more  distinct.  It  is  not  uncommon  in  the  Rocky  Mountain 
region,  and  was  found  by  Mr.  Bowditch  at  Florissant  (8,000  feet). 

38.  Xeoclytus  asgendens,  n.  sp. 

Very  elongate,  similar  in  form  and  sculpture  toN.  leucozonus.  It  diftn 
by  the  prothorax  being  less  muricate  along  the  dorsal  line,  and  mon 
distinctly  and  coarsely  puuctured  towards  the  sides.  Elytra  very  finely 
granulato  punctate,  base,  short  sutural  line  from  the  base  for  one-fourth 
the  length  white  pubescent ;  this  line  diverges  from  the  suture  and 
then  (Mills ;  there  is  also  an  oblique  fascia  just  behind  the  middle,  whick 
runs  backwards  from  the  suture  and  nearly  attains  the  sides  of  the 
elytra ;  it  is  couuected  at  its  outer  end  with  a  submarginal  gray  stripe, 
which  ascends  forwards  to  within  one-fifth  from  the  base;  another  pos- 
terior band,  with  oblique  anterior  margin,  occupies  the  apical  one- 
sixth  of  the  elytra ;  tips  rounded.  An  ten  me  slender,  more  than  half 
the  length  of  the  body.  Posterior  femora  extending  to  the  tip  of  the 
elytra.    Length  8.5mm  (0.34  inch). 

Leavenworth  Valley,  above  Georgetown,  Colo.,  (9,000  to  10,000  feet); 

one  specimen. 

CI1RYSOMEL1D.E. 

39.  Glyptoscelis  longior,  n.  sp. 

Snbcylindrical,  narrower  thau  (}.  alb'ula*  bronze  color,  clothed  witU 
white  hair  (which  is  mostly  rubbed  oft'  in  the  specimen).  Head  densely 
puuctured.  Prothorax  a  little  wider  than  long,  slightly  narrowed  to 
front,  hind  angles  acute,  prominent  laterally ;  disc  less  coarsely  punc- 
tured than  in  G.  albidua^  obliquely  impressed  each  side  near  the  hind 
angles.  Elytra  punctured  as  in  that  species.  Length  5.5mm  (0.2*5 
iuch). 

One  9.  Atlanta,  Idaho:  Mr.  O.  Iteinecke.  Easily  distinguished  from 
G.  vMthluH  by  the  narrower  form  and  longer  prothorax. 


i. 


LECONTE   ON   ROCKY   MOUNTAIN   COLEOPTERA.  463 

0.  Chrtsomela  montivagans,  n.  sp. 

Apterous,  oval  convex,  bluish  or  black,  sligbtly  bronzed,  moderately 
bining.  Prothorax  sparsely  but  not  coarsely  punctured,  longitudinally 
alcate  and  coarsely  punctured  each  side,  margin  strongly  iucrassed, 
Ides  rounded.    Elytra  sparsely  punctared.    Length  6.7mm  (0.27  inch). 

Mount  Lincoln  (11,000  to  13,000  feet);  found  also  by  Prof.  F.  H. 
now.  This  species  is  closely  allied  to  C.  auripennis  Say,  and  resembles 
ae  dark  varieties ;  it  differs  by  the  sides  of  the  prothorax  being  regu- 
trly  and  rather  strongly  rounded,  by  the  wings  beiug  undeveloped,  and 
y  the  elytra  being  much  less  coarsely  punctured. 

CURCULIONID.E. 

1.  Magdalis  alutacea,.  ft.  *p. 

Elongate  cuneiform,  black,  slightly  bronzed,  opake  with  a  silky  lus- 
re.  Beak  slender,  curved,  as  long  as  the  head  and  prothorax,  finely 
cinctured.  Head  feebly  punctulate.  Prothorax  a  little  longer  than 
ride,  narrowed  in  front,  sides  not  serrate,  broadly  rounded,  then  slightly 
innate;  hind  angles  acute,  divergent;  surface  very  densely,  but  not 
oarsely,  punctured.  Elytra,  with  striae  composed  of  small,  quadrate, 
pproximate  punctures,  interspaces  flat,  finely  alutaceous.  Femora 
cutely  toothed;  claws  entire,  not  toothed.    Length  42mm  (0.17  inch). 

Leavenworth  Valley,  above  Georgetown,  Colo.,  (9,000  to  10,000  feet) ; 
sle  Royale,  Lake  Superior,  Mr.  E.  A.  Schwarz.  This  species  differs 
rom  M.  imbellis  by  finer  sculpture,  less  rounded  sides  of  the  prothorax, 
nd  black  color ;  from  M.  gentilis  LeC.  by  the  divergent  hind  angles  of 
he  prothorax,  by  the  less  convex  and  less  deeply  striate  elytra;  the 
aterspaces  are  wider,  and  not  rugose,  but  alutaceous. 
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LIST  OF  COLEOPTEEA  COLLECTED  BY  MR.  P.  O.  BOWDITCH 
IN  THE  KOOKY  MOUNTAINS  AT  AN  ELEVATION  OF  6,000 
FEET  AND  UPWARDS. 


CIC1NDELIDJ3. 


Cicindela  longilabris 

race  montana 

tpUndidaf 

purpurea  race  AudubonU 

12-guttata  races  or^ona  and  putt^era 


10-11, 000 

9,500 

8-10,000 

8-10,000 

8-10,000 


Argentine  Paw,  Colo. 
American  Fork  Canon,  Utah. 
Sooth  Park,  Colo. 

Do. 

Do. 


CARABID.E. 


Omophron  orale 

Elaphnu  riparius 

Lorieera  semipunctata. . 
Trachypachy*  inerviti  . . 

Xotiophilus  llardyi 

Opisthiua  llicharditonii . 

Xebria  trifaria,  n.  sp... 

purpurata,  n.  sp 


lontjula,  n.  sp ' 

oblvjua  Lee 

i 

obtwta.  n.  sp , 

Sahlbemi ' 

Carabu*  taedatu*.  verv  small  variety  .' ' 

Cij  hi  noli*  critiri'ofli*  (marohtata  Kirby.  re- 
rfrxo  Lit.). 
ahstrutfo  (mntyinata  Chand.,  cri-  \ 
brnnllLi Loo., breviptnnis  Zinim.). 

um't'nhr  Kirby,  hudnonica  Lee 

PJiili'jih'i  i<i  I  lor  nil  ('hand ; 

Calathu*  innratua 

(tllli'll* I 

Phitimu*  fiifinx 

tmlHinrdatUK 

i.l'icidu* ' 

i 

ciijiriptiuiix 

rhalreutf 

Pt?roit!ich h.*  Iv/ifjulu* I 


ormnfitunm  . . 

Lurzotii 

»unjetw,  n.  sp. 

.1  mam  a  i  id  a 

cylindrica,  n.  sp . . . 

hyptrborea 

brunnipennis 


subpunctata 8-10,000 


I 


fallax 


6-  7, 000     Green  River  City,  Wyo. 

6-  7, 000  Do. 

8-10, 000     South  Park,  Colo. 

13, 000     Argentine  Pa**,  Colo. 

13,000  Do. 

b-  7, 000     Green  River  City,  Wyo. 
0, 500     American  Fork  Cafion. 
9-10, 009    Leavenworth  Valley,  above  Georgetown. 
Colo. 

(?>  (I) 

(?)        I      (?) 
0-  7, 000  ,  North  Fork  of  South  Platte. 

(?)         J      (?) 

13,000     Argentine  Pass,  Colo. 
8-13,000     Everywhere. 

8-10, 001)     Many  localities. 


9-13,000  ;  Do. 

8, 000     Florissant,  Colo. 
8-13, 000     Several  localities.  | 

H.OOO  !  Florissant,  Colo. 
8-10,000  i  South  Park. 
8-10,000  .  Do. 

8, 000     Several  localities. 
8-10, 000  '  South  Park. 
8-10,000  Do. 

9-10,000     Leavenworth  Valley,  above.  Georgetown 

Colo. 
9-10, 000     Leavenworth  Valley,  Sec  \ 

8-10, 000     South  Park,  Colo,  &c. 
9-13, 000     Alma ;  Argentine  Pass,  Colo. 
7-  8, 000  '  North  Fork  of  South  Platte  Canon. 
8-10, 000  i  South  Park,  Colo. 

14, 000  i  Locality  unknown. 
10-11,000  !  Argentine  Pass;    Mount  Lincoln;  onl? 
found  above  timber  line. 
Florissant;    South   Park;    Leavenworth  " 
Valley,  Colo.  \ 

8,000     Florissant,  Colo.  1 
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TAtt  of  Coleoptera — Continued. 


e- 10,000 

Almm  SoiithPark. 

3-10,000 

Sonlh'Park.-ic. 

8-IJ.000 

Erarynhe.™. 

8- 10, 000 

Do. 

e-io,ooo 

l)o. 

«-  '.ooo 

Greon  Rl»er  Cltv,  Wjo. 

e.ooo 

G«taod,  Colo. 

8,000 

Do. 

r- io,  ooo 

Everywhere. 

i-  «,ooo 

Do. 

h-10,000 

Alum;  South  Park. 

1*000 

Gmlanil,  Colo. 

8,000 

Do. 

9-11,00(1 

I-oavra  worth  Valley. 

s- 10,00(1 

Leavenworth  Valley:  Garla 

:-  8.000 

North  Fork  of  South  Plaits 

H.ia,ooo 

Sooth  Park,  Colo. 

(Mian*  bntiuntf . .   .. 
I.''..f. ■(.«»..    o   > 

■"""(—"> 


timortilrt/rrii- 


^aif*»W^  . . . 


north  Vullry, 
Leaven worth  Valley;  Alula. 
American  fort  Cation,  rtah. 


Green  River  City,  Wyi 


l-'ioriHBiit. 

Green     River    City.  TPjo. 
American  Fork  Oaf.™. 


r,— »i 


LoavBBwurtb  Valley 
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List  of  Coleoptera — Continued. 


DYTISCID^B. 


Hydroporus  congruui,  n.  sp 

nubilu* 

striateUtu 

puberulus 

one  undetermined 

Kkantu*  binotatus 

QaurodyUs  obliUratu* 

Atutinii 

namu,  n.ap 

inteneetut 

Anisomera  cordata 


8,000 

8,000 

8,000. 

10-11,000 

10-11,000 

8,000 

10-11, 000 

8,000 

8,000 

A,  300 

6,300 


Florissant,  Colo. 

Do. 

Do. 
Leavenworth  Valley. 

Do. 
Florissant,  Cola 
Leavenworth  Valley. 
Florissant,  Cola 

Da 
Manitou,  Colo. 

Do. 


HYDROPHILID2E. 


Helophorus  nitidultu . 

Laccobius  affilis 

Philhydrug  perplexu*. 


10-11,000 
8,000 
8,000 


Leavenworth  Valley. 
Florissant,  Colo. 
Qarland,  Cola 


STAPHYLINIDJ2. 


Pkilontkus  near  inquuttu  . . . 
Qeodromicus  ovipennii,  n.  sp. 
Orobanus  simulator,  n.  sp 


10,000 
J  0-1 1,000 
10-11,000 


Alma,  Colo. 
Leavenworth  Valley. 
Do. 


SILPHIDJE. 


Xecrophorut  MeUheimeri 

Silpha  ramoba 

lapponica 


9,500 

S-10,000 

8,000 


American  Fork  Cation,  Utah. 
South  Park. 
Florissant,  Colo. 


DKKMESTIDJS. 


Anthrtnua  ncrophularia'  var.  Upidutt  Lee 


0, 000  !  Beaver  Brook,  Colo. 


CUCUJIDJ2. 


Catogenu*  rufus. 


8-  i>,  500  I  American  Fork  Canon,  Utah. 


TROGOSITID2E. 


Trogosita  viretceiis 


9,  000  |  American  Fork  Canon,  Utah. 


COCCIN£LLID£. 


!  JfippoiUi  mia  b-xignata 

1  CoccineUa  ii-notata 

monticola 

Jlrachiacantha  ur*ina,  var 


j  Scittnnua  nigripennis,  n.  sp 


G-10,000 
6-7,000 

e.ooo 

ti.  000 
r,  000 


Everywhere. 
Green  River  City,  Wyo. 
Garland,  Colo. 
Beaver  Brook,  Colo. 
Florissant,  Colo. 
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List  of  Coleoptera — Continued. 


BYRRHID^. 


PARXID2B. 


6,300 

Maniton,  Colo. 

HI8TERID<ffi. 

6-7,000 
9,500 
8,000 

Green  River  City.  Wyo. 
American  Fork  Canon,  Utah. 
Garland,  Colo. 

SCARAB^ID^L 

9,500 

10,000 

10-11, 000 

10-11, 000 

10-13, 000 

6-7,000 

9,500 

.8,000 

9,500 

American  Fork  Canon,  Utah. 

Alma. 

Leavenworth  Valley. 

Bd. 
Argentine  Pass ;  Mount  Linooln. 
Grand  River  City,  Utah;  Argentine  Pass. 
American  Fork  Cafion,  Utah. 
Florissant,  Colo. 
American  Fork  Gallon,  Utah. 

BUPRESTID.3B. 

tuttalli 

8,000 
8-10, 000 

Florissant,  Colo. 
Everywhere. 

Do. 
American  Fork  Cation,  Utah. 

Do. 
Florissant,  Colo. 
American  Fork  Cafion,  Utah. 
Leavenworth  Valley. 

8-10,000 
9,500 
9,500 
8,000 
9,500 

carinipennis,  n.  sp 

8-10,000 

ELATERID.E. 

9,500 
9,500 
9-10,000 
9-10,000 
9-10,  000 
0,000 
ft-  7,000 

American  Fork  Cafion,  Utah. 

Do. 
Alma ;  Leavenworth  Valley. 
Leavenworth  Valley. 

Do. 
Beaver  Brook,  Colo. 
Green  River  City. 

LAMPYRIDiE,  subfara.  TELEPHORIDiE. 

ithus  basalis 

ft,  000     Garland,  Colo. 
9-13,000  '  Argentine  Pass;  Leavenworth  Valley* 
13, 000     Argentine  Pass. 
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Lilt  of  Coleoptrra — Continued. 


MALaCHiDj:. 


Clrnit  tphrgtui 

Corynrttt  eintarrtit  -  - 


FloriMunt,  .Colo. 


CERA  Mil  YCIDiE. 


{.Yiwrp/HituAwrp*' 

Te'rojitiw  f»"iwatfvijj*nim  . . 

Oromiiw  putrMttu 


brngtrora* 


0-  3.000  I  OnwnHl»erCity,"Wj-o. 

9-10.  000  |    I..  .i%.  nwiiiili  V.iLW. 
V-10. 000  Do. 


h.Ooo     Florlnuit  Colo. 
9-10,000  j  Lea v«d worth  Valley. 
0-10.000  ]  Do. 


Le»venirortb  Valloj 


UBIEYSOUKUl>.ti 


/ 

" 

'Z 

MmntLtaaols 

<J»rliuiil,Colo. 

(,-wM.IMqM. 

Green  RlTMCilj.Wyo. 

Gnn  River  City.  Wyo. 
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List  of  Coleoptera — Continued. 


TENEBRIONID^ 

• 

8-10,000 

8,000 

8-10,000 

8,000 

8,000 

9,500 

8-10,000 

7-8,000 

7-8,000 

6-7,000 

Sooth  Park. 

Garland,  Colo. 

Sooth  Park. 

Various  localities. 

Garland;  Florissant, Colo. 

American  Fork  Canon,  Utah. 

Various  localities. 

North  Fork  of  South  Platte  Cafion. 

Do. 
Green  River  City,  VTyo. 

iCSCL 

neralit 

•icata 

rina 

\elioidet .... 

prateruit - 

dUaticoUit 

erratus,  var 

• 

MORDELLIDiE. 

6,000 
6-7,000 

Beaver  Brook,  Colo. 

Green  River  City ;  Beaver  Brook. 

'a 

MEL0UX3L 

losus 

8,000 

10-13, 000 

6-7,000 

10,  too 

Florissant,  Colo. 
Mount  Lincoln. 
Green  River  City,  Wyo. 
Alms,  Colo. 

aculata 

wnpressicomis 

ANTHICIDJE. 

t  guttatus 

6-7,000 
6,000 

Green  River  City,  Wyo. 
Beaver  Brook,  Colo. 

excirii 

RHYNCHITIDJi:. 

6-7,000 

Green  River  City,  Wyo. 

CURCULIONIDJ3. 

8-10, 000 

8,000 

8-10,000 

8-10,  000 

13,000 

South  Park ;  Florissant. 
Garland,  Colo. 
South  Park. 

Do. 
Argentine  Pass. 
Florissant,  Colo. 
Leavenworth  Valley. 

Do. 

rsuta 

e.ooo 

10-11,000 
10-11.000 

SCOLYIID^. 


!t«. 


Uonicus 

rrrvptus 

tffaber 

m  rimilis  — 
rufipennU 


9-10,000 
10-11, 000 
10-11,000 
10-11,000 
10-11,000 
10-11,000 


Leavenworth  Valley. 
Do. 
Do. 
Do. 
Do. 
Do. 
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The  species  enumerated  in  the  foregoing  list  may,  for  the  purpose  of 
discussion,  be  divided  in  the  following  manner: — 

A.  Species  widely  distributed  over  the  continent  in  about  the  same 
latitude :  (<f)  Those  not  extending  westward ;  (b)  Those  not  extending 
eastward. 

B.  Species  characteristic  of  the  arid  plains  and  hilly  ground  each  side 
of  the  high  mountains:  (a)  Those  cou fined  to  the  eastern  plains;  (b) 
Those  limited  to  the  western  regions. 

C.  Hyperborean  species :  (a)  Those  not  found  in  Alaska  or  the  west 
em  part  of  the  Hudson  Bay  Territory ;  (b)  Those  found  in  the  north- 
western regions. 

D.  Local  species,  thus  far  known  only  from  the  mountain  chain. 
The  collection  is  not  large  enough  to  furnish  any  accurate  numerical 

relations  between  these  different  groups ;  but  in  addition  to  a  rough 
approximation,  subject  to  future  correction,  it  exhibits  a  number  of 
interesting  phenomena,  both  as  regards  the  intrusion  of  hyperborean 
species,  and  the  creeping  up  along  the  mountain-slopes  of  the  species 
of  the  plains,  as  high  as  the  supply  of  food  is  sufficient  and  the  rigors  of 
the  Alpine  climate  can  be  endured.  The  numerical  results  so  far  as  I 
can  judge  from  the  material  on  hand  are  as  follows : — 

A.  Species  of  wide  distribution  in  both  directions  about  30 ;  in  addi- 
tion, 9  or  10  are  not  found  west,  and  6  not  east  of  the  mountain  mass. 
Total  about  46. 

B.  Species  of  conterminous  arid  regions  east  and  west  about  46 ;  in 
addition,  10  are  found  only  on  the  eastern  side,  and  20  on  the  western 
side  of  the  mountains.    Total  about  76. 

C  Hyperborean  species  43;  in  addition,  14  have  a  northwestern  dis- 
tribution only ;  and  3  (Xotiophilus  Hardyi,  Platynus  chalceus}  and  Car- 
diophoruH  convexulutt)  have  an  eastern  range  only. 

D.  The  species  thus  far  known  from  the  mountaius  only  are  30. 
Those  in  italics  occur  at  lower  elevations,  though  not  strictly  belonging 
to  the  fauna  of  the  plains.  It  will  be  observed  that,  with  few  excep- 
tions, these  species  are  closely  related  to  others  previously  known  from 
different  parts  of  the  United  States. 


LLST  OF  SPECIES  PECULIAR  TO  THE  MOUNTAIN  REGION. 


Ncbria  trifaria  (9,000). 

purpnrata  (9-10,000). 

longula  (?). 

obliqna  (f). 

obtusa  (6-7,000). 
Calathus  dubiu*  (8,000). 
Pterostichus  longulus  (9-10,000). 
Burgens  (9-13,000). 
Amara  cylindriea  (8-10,000). 
Harpalus  clandestiuus  (6-10,000). 


Benibidiuui  Bowditchii  (6-7,000). 

recticolle  (<>-7,000). 

nebraskenae  (6-7,000). 

obtusangulnm  (8-10,000). 

Scudderi  (4,300). 
Gaurodytes  nanus  (8,000). 
Geodromicus  ovipennis  (10-11,000). 
Scymnus  nigripenuis  (3,000). 
Aphodius  authracinus  (9,500). 
Anthaxia  deleta  (9,500). 
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d  of  Species  Peculiar  to  the  Mountain  Region — Continued. 


iris  carinipennis  (9,500). 
i  pianolas  (6,000). 
iteralis  (9-13,000). 
revipennis  (13,000). 
tellus  (11-13,000). 
a  (6,000). 
iscendens  (9-10,000). 


Typocerns  balteatus  (8,000). 
Leptura  propinqua  (9-10,000). 
Cbrysoinela  montivagans  (11-13,000). 
Helops  difficilis  (6-7,000.) 
Tricbalopbus  planiroetris  (8-10,000). 
Magdalis  alatacea  (10-11,000). 


Hum  Scudderi  does  not  properly  belong  to  this  group  of  distri- 
ct as  it  is  not  known  except  from  the  single  specimen  collected 
owditch,  I  am  disposed  to  believe  that  it  will  be  found  at  a 
evation. 

be  very  interesting,  when  more  complete  collections  have  been 
the  higher  mountain  slopes,  to  group  the  species  according  to 
.tion  by  which  they  are  limited ;  and  to  compare  the  gradual 
b  of  the  species  of  lower  levels  with  the  survival  of  hyperborean 
d  any  remnants  of  the  preglacial  fauna  which  may  have  re- 
aring the  ice-reign  and  resumed  their  former  habitat  with  the 
milder  influences.  But  the  material  upon  which  to  base  this 
tion  is  still  wanting,  and  I  shall  be  more  thau  satisfied  with  the 
ketch  if  I  succeed  in  inviting  attention  to  this  important  branch 
ch,  thus  far  neglected  in  America. 


APPENDIX  I. 

COLEOPTERA  COLLECTED  AT  ATLANTA,  IDAHO,  ^SOO7),  BY  Mr. 

L.  ALLGEWAHR. 


ongilabris. 

Dytiscus  margin  icollis. 

ace  niontana. 

Hydropbilos  triangularis.. 

-ulgaris. 

Creopbilus  villoaus. 

2-guttata. 

Necropborns  Hecate. 

epanda. 

Silpba  lappoDica. 

lirticollis. 

Catops  californicus. 

ays  i nermis. 

DermeBtes  marmoratus. 

uxatum. 

signatus. 

'iinmermanni. 

Orpbilus  glabratus. 

nbatus. 

Antbrunus  scropbalari®. 

idatus. 

Cucujus  puniceua. 

ulata. 

Deodropbagus  glaber. 

yunus,  w.  sp. 

Trogosita  viresceos. 

bsoletus. 

Tenebrioides  sinuatus. 

is  protractile. 

Carpophilus  discoid  ens. 

aa. 

Nitidula  bipustalata. 

[>a. 

ziczac. 

lus  (Dicblrus)  piceus. 

Pityophagus  vittatus. 

asilaris. 

Pbalacrus  penicellatus. 

i  lncidum. 

Hippodamia  glacialis. 

mixtum. 

Adalia  bipuuctata. 

irideecene. 

Mycetopbagus  punctata*. 

1118. 

Hister  arcuatus. 
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List  of  Coleoptera  collected  at  Atlanta,  Idaho — Continued. 


Saprinus  lugens. 

iimbriatus. 
Cantbon  simplex. 
Apbodius  ocbreipennis. 

pbffiopteniB,  n.  $pm 
Trox  atrox. 
Dichelonycba  valida. 
Diplo taxis  brevicollis. 

subangulata. 
Lietrocbelas  sociatus  Horn, 
Polypbylla  10-lineata. 
Cotalpa  granicollis. 
Ligyrus  gibbosus. 
Cbalcopbora  angulicollis. 
Dicerca  sexualis. 
Buprestis  Gibbsii. 

lauta. 

apricans. 
Dicerca  prolongata. 
Melanopbila  appendiculata. 
Drnmmondi. 
gentilis. 
Adelocera  profusa. 
Cardiophorus  longior. 
Megapentbes  aterrimus. 
Elater  cordifer. 
Dolopios  lateralis. 
Melauotus  oregonensis. 
Atbons  ferruginosas. 
Cory mbi tea  carbo. 
Podabrus  pruinosus. 

W.  8J). 

Pristoscelis  antennatus. 
Listrns  cancscens. 
Tricbodes  ornatus. 
Clems  spbegeus. 
Corynetes  violaceus. 
Auobiuoi  quadrulnm. 
Spondylis  upiformis. 
Prionus  califoruicus. 
HornotCHthesis  integra. 
Tragosoma  Harrisii. 
Asenium  atrum. 
Criocepbalus  asperatas. 
Phymatodes  dimidiatus. 
Callidium  cicatricosnm. 
Xylocrius  Agassizii,  t  var. 
Crossidius  Allgewabri. 
Stenocorus  liueatns. 
Pachyta  liturata. 
Antbopbylax  mirificus. 
Acnneops  atra. 

militaris. 
Leptura  obi ite rata. 


Lepttxra  propinqoa. 
plagifera. 
canadensis, 
chrysocoma. 
nigrolineata. 
Monohammos  claniator. 
Tetraopes  discoideus, 
Cryptocepbalus  4-macalatas. 
Glyptoscelis  longior,  ft.  sp. 
Chrysocbns  cobaltinoa. 
Chrysomela  oliYlcollis. 
sigmoidea. 
Plagiodera  confluens. 
Monoxia  debilis. 
Disonycha  punctigera. 
Graptodera,  not  determined. 
Eurymetopon  serratnra. 
Easattos  mnricatus. 
Coniontis  ovata. 
Eleodes  oandifera. 

hisptlabris. 

extricata. 

tenebrosa. 

parvicollis, 

pimelioides. 
Ipbtbimus  serratas. 
Cielocnemis  dilaticollis. 

punctata. 
Ala?phus,  n.  sp.  t 
131a ps tin  us  pratensis. 
Helops  califomicus. 

convexulus. 
Xylita  laevigata. 
Sympbora  rngosa. 
Mordellistena  uni color. 
Meloe,  *p. 

Tricrania  Stansburii. 
Epicauta  sericans. 
Wbeeleri. 
Cantbaris  cyanipennis. 

fulgifera. 
Cepbaloon  lepturides. 
Calopus  angustns. 
Crymodes  discicollis. 
Rbyncbites  bi color. 
Minyomerus  langnidns. 
Opbryastes  sulcirostris. 
CeDtrocleonas  annularis. 
Cleonus  sparsns. 
Polygraph  us  rufipennis. 
Toniicus  rectus. 
DendroctoDus  valens. 
Hylastes  macer. 

gracilis. 
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APPENDIX  II.     . 

THE  NORTH  AMERICAN  SPECIES  OF  NEBRIA. 

uioug  the  Coleoptera  collected  by  Mr.  Bowditcb,  I  fouud  three  un- 
:ribed  species  of  Nebria  ;  two  others  were  previously  in  my  cabinet, 
these  added  to  those  already  described  increase  the  present  number* 
forth  American  species  to  twenty-two. 

ow  the  genus  Nebria,  with  a  few  exceptional  species,  is  restricted  to 
-  northern  regions  or  to  high  altitudes.  It  therefore  possesses  pe- 
lt fitness  for  indicating,  by  the  relation  of  its  numerous  species,  the 
rations,  on  the  one  hand,  by  which  they  have  assumed  their  present 
:ibution,  and  the  modifications  in  structure,  on  the  other  hand,  by 
ih  the  descent  of  several  species  from  an  original  stock  may  be 
ifested. 

have  consequently  availed  myself  of  the  preseut  opportunity  to 
ew  the  species  in  my  collection,  and  have  endeavored  to  separate 
1  into  minor  groups,  in  such  way  as  to  exhibit  the  closer  resemblances 
be  various  forms  which  seem  most  nearly  allied. 
)r  the  rapid  determination  of  species,  the  grouping  here  given  will 
3und  less  useful  than  the  excellent  table  published  by  Dr.  Horn  in 
isactions  of  the  American  Entomological  Society,  1870,  Hi,  98 ;  but 
object  of  the  two  studies  is  different.  Dr.  Horn's  was  intended  as 
naly  tical  table  of  differences,  to  facilitate  the  recognition  of  specie^; 
e  is  for  the  purpose  of  bringing  out  more  clearly  the  resemblances. 
lie  relations  of  the  new  species  here  described  with  those  mentioned 
)r.  Horn  may  be  expressed  iu  the  following  additions  to  his  table : — 

•  •••••• 

5  margin  of  prothorax  very  narrow ingens  Horn. 

'•margin  of  prothorax  wider ovipenim,  n.  sp. 

•  •••••• 

ra  purple,  3d,  5th,  and  7th  interspaces  with  two  or  three  punctures, 

purpurata,  n.  sp. 
ous-black,  3d  stria  with  five  or  six  small  punctures.. gregaria  Esch. 

snnae  and  legs  yellow-brown obtusa,  n.  sp. 

>nnre  and  legs  black  : 

ytra  rather  broad,  parallel  on  the  sides,  3d  stria  with  one  dorsal 

puncture obliqua  Lee. 

ytra  narrower,  with  several  dorsal  punctures  on  the  3d  interspace: 
Elytra  obovate,  wider  behind,  striae  fine languid,  n.  sp. 

Elytra  parallel,  strite  deeper suturalis  Lee. 

•  •••••• 

rspaces  3d,  5th,  and  7th  interrupted  with  large  puuetures.. trifaria, 

n.  sp. 
rspaces  3d  and  7th  with  a  few  small  puuetures Eathvoni  Lee. 

•  Two  Motschalskian  indeterminate**,  X.  elias  and  mollis,  arc  omitted* 

Bull.  iv.  Na  2 11 
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But  in  order  to  exhibit  the  resemblances  of  the  species  to  each  other, 
a  different  grouping  is  necessary.  In  preparing  a  suitable  one,  I  haw 
used  as  a  primary  character  the  number  of  ambulatorial  setae,  whid 
arise  from  punctures  on  the  ventral  segments  of  the  abdomen. 

These  punctures  are  arranged  in  a  row  each  side  of  the  median  line, 
running  backwards  from  the  hind  trochanters,  as  in  other  Carabifa; 
in  nearly  all  the  species,  these  rows  are  formed  by  two  or  three  approxi- 
mate punctures  arrauged  transversely  on  each  segment ;  but  in  X.rim- 
cens  and  pallipes  the  rows  are  reduced  to  single  punctures  on  each 
segment.  The  further  division  of  the  species  into  groups  maythei 
proceed  by  the  form  of  the  elytra  and  the  width  of  the  side-margin  of 
the  prothorax,  as  in  the  following  table.  The  form  and  sculpture  of  the 
prolonged  posterior  extremity  of  the  prosternum  will  also  be  found  use- 
ful for  separating  the  species  in  each  group. 

TABLE  OF  GROUPS  OF  SPECIES. 

Rows  of  ambulatorial  setae  double i 

Bows  of  ambulatorial  setae  single 3. 

2.  Elytra  oval,  without  humeri ;  episterua  of  metathorax  not  longer  than 

wide,  Sp.  1—3 1. 

Elytra  elongate-oval,  with  indistinct  rounded  humeri;  episternaof 
metathorax  more  than  one-half  longer  than  wide,  Sp.  4 — 7 II* 

Elytra  oval,  with  indistinct  rounded  humeri;  episterua  of  metathorax 
*  more  than  one-half  longer  thau  wide;  prothoracic  side-margin  nar- 
row, Sp.  8—9 III. 

Elytra  more  or  less  truncate  at  base;  humeri  distinct;  prothoracic 
side-margin  wide,  Sp.  10 — 21 IV. 

3.  Prothorax  moderately  narrowed  behind,  Sp.  22 V. 

Prothorax  very  much  narrowed  behind,  Sp.  23 VI. 

Group  I:—ingens. 

In  this  group,  the  episterua  are  short,  scarcely  longer  than  wide.  The 
elytra  are  oval,  or  elongate-oval,  oblique  and  rounded  at  base,  without 
trace  of  humeral  augles.  The  wings  are  entirely  wanting,  or  unde- 
veloped. The  prosternum  varies  in  form,  according  to  species.  The 
side-margin  of  the  prothorax  is  narrow  in  JV.  diversa  and  ingens,  but 
wider  in  ovipennis.  The  rows  of  ambulatorial  setae  of  the  abdomen  are 
double. 

Three  species  are  known  to  me,  inhabiting  the  high  mountains  of  the 
Pacific  slope : — 
Prosternum  flattened  at  tip  and  margined;  side-margin  of  prothorax 

extremely  fine;  color  pale  brown 1.  diversa* 

Prosternum  prolonged,  lanceolate  at  tip,  margined  at  the  sides,  but 
not  at  the  extreme  tip;  side-margin  of  prothorax  very  fine;   color 

black 2.  ingm. 

Prosternum  flattened  at  tip,  slightly  declivous,  and  not  margined;  side- 
margin  of  prothorax  wider;  color  black 3.  ortpennt*,  n.  sp. 


r 


ft- 
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Group  II:— trjfaria.  y 

The  episterna of  the  metathorax  are  more  than  one-half  longer  than 
ide.  The  elytra  are  elongate-oval,  and  the  humeri  are  rounded  and 
udistinct,  without  humeral  angle.  The  outline  differs  according  to 
pecies,  as  will  be  seen  by  the  table.  The  prosternum  also  varies  in 
brm.  The  prothoracic  side-margin  is  wide  in  tri/aria  and  Rathvoniij 
)Qt  narrower  in  purpurata  and  carbonaria.  In  the  last-named,  the  hind 
ingles  of  the  prothorax  are  obtuse,  and  the  dorsal  punctures  are  only 
)D  the  2d  interspace;  in  the  other  three,  the  sides  of  the  prothorax  are 
strongly  sinuate,  and  the  hind  angles  are  rectangular  and  prominent, 
rhere  are  also  punctures  on  the  3d,  5tb,  and  7th  interspaces,  or  on  the 
fcl and  7th. 

Two  species  inhabit  the  Alpine  Rocky  Mountains,  one  the  Sierra 
N'evada  of  California, and  one  Kamtschatka  and  the  islands  of  Alaska : — 

Bind  angles  of  prothorax  prominent  rectangular 2. 

Hind  angles  of  prothorax  obtuse ;  3d  interspace  of  elytra  with  four  or  five 
punctures  behind  the  middle;  prosternum  flattened  at  tip,  finely 
margined;  color  black,  an  tennse  and  legs  dArk  brown;  much  smaller 

than  the  others  of  this  group 7.  carbonaria* 

2.  Elytra  elongate-oval,  slightly  wider  behind,  purple,  3d,  5th,  and  7th 

with  a  few  punctures  behind  the  middle ;  prosternum  lanceolate  at  tip, 

not  margined ;  prothoracic  side-margin  narrow. .  4.  purpurata,  u.  sp. 

Elytra  oval,  less  elongate,  3d,  5th,  and  7th  interspaces  interrupted  by 

large  punctures;  prosternum  margined;   side-margin  of  prothorax 

broad ;  color  black 5.  Injuria,  n.  sp. 

Elytra  oval,  less  roundedat  the  base,  3d  and  7th  interspaces  interrupted 
by  smaller  punctures ;  5feh  without  punctures ;  prosternum  not  mar- 
gined at  tip;  side -marginof  prothorax  wide;  color  black. 0.  RathvonL 

Group  III: — Mannerhcimii. 

The  species  of  this  group  are  wider  and  flatter  than  those  of  the  pre- 
ceding, and  the  elytra  are  less  rounded  at  base,  so  that  the  humeri  are 
ndistinct,  but  not  wanting ;  the  basal  fold  is  slightly  bent,  and  makes 
t  feeble  angle  with  the  side-margin,  but  by  no  means  so  obvious  as  in 
he  following  group,  and  the  sides  are  not  parallel,  but  rounded.  The 
rosteruum  is  flattened  at  tip  and  margined,  and  the  side-margin  of  the 
rothorax  is  obviously  narrower  than  in  the  following  groups ;  the  sides 
re  but  feebly  sinuate  towards  the  base,  and  the  hind  angles,  though 
octangular,  are  small  and  not  prominent.  There  are  four  or  five  small  . 
Drsal  punctures  on  the  3d  stria  or  adjacent  to  it. 

n tennse  and  legs  black 8.  Mannerhehnii. 

n tenure  and  legs  testaceous 0.  Hschscholtziu 

Group  IV. 

The  species  of  this  group  are  more  numerous  than  those  of  the  other 
oops  united,  aud  may  be  readily  known  by  the  basal  fold  of  the  elytra 
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making  a  distinct  angle  with  the  side-margin.  The  elytra  are  truncate 
at  base,  with  rounded  humeri ;  the  sides  are  then  parallel  for  two-thirds 
the  length ;  the  dorsal  punctures  are  on  the  3d,  or  on  the  3d,  5th,  and  7th 
interspaces.  The  tip  of  the  prosternum  is  margined  in  most  of  the  species, 
but  not  margined  in  N.  metallica. 

The  side-margins  of  the  prothorax  are  strongly  reflexed,  and  the  sides 
strongly  sinuate  near  the  base;  the  angles  are  rectangular  and  prominent 
in  most  species,  but  obtuse  in  others. 

A.  Hind  angles  of  prothorax  obtuse ;  dorsal  punctures  on  3d  interspace: 

Body  more  elongate 2. 

Body  broader  and  flatter 3. 

2.  Hind  angles  of  prothorax  almost  rounded 10.  suturalis. 

Hind  angles  of  prothorax  distinctly  defined.  ..11.  longula,  n. sp. 

3.  Antenna)  and  legs  black 12.  oblique. 

Antennae  and  legs  ferruginous 13.  obtusa,  n.  sp. 

B.  Hind  angles  of  prothorax  rectangular;   dorsal  punctures  on  3d 

interspace: 

Sides  of  prothorax  suddenly  and  strongly  sinuate  behind 2. 

Sides  of  prothorax  more  gradually  and  obliquely  sinuate  behind ;  color 

biack 14.  hudsonica. 

2.  Autennse  and  legs  black;  color  black ...15.  Sahlbcrgi. 

An  ten  d  a3  and  legs  ferruginous ;  color  piceous-black  ..AG.  nivalis. 
Smaller,  antennae  and  legs  brown;  elytra  metallic,  with  large 

dorsal  punctures 17.  viridis. 

Much  more   elongate;    elytra    slightly  metallic;    dorsal  punctures 
small 18.  gregaria. 

C.  Hind  angles  of  prothorax  rectangular;    elytra  with  two  or  three 

rows  of  dorsal  punctures : 
More  slender,  elytra  violet,  somewhat   coppery,   striae   fine,  dorsal 

punctures  on  3d  and  7th  interspaces 19.  Geblcri. 

Broader,  elytra  more  strongly  metallic;   striie  deeper,  3d,  5th,  and 

7th  interspaces  interrupted  by  larger  punctures;  prosternum 

not  margined  at  tip 20.  metallica* 

Black,  antenna;  and  legs  dark  brown ;  elytral  strife  deep ;  3d  and  5th 

interspaces  interrupted  by  large  punctures 21.  bifaria. 

Group  V: — vinscens. 

A  single  species,  of  robust  form,  with  slight  greenish- metallic  lustre, 
constitutes  this  group.  The  prothorax  is  broad,  less  narrowed  behind 
than  usual,  the  sides  not  sinuate,  margin  widely  reflexed,  and  basal, 
angles  obtuse.  The  elytra  are  subtruncate  at  base :  the  basal  fold  meets 
the  side-margin  in  a  distinct  angle;  the  sides  are  slightly  rounded,  the 
striie  very  fine,  obliterated  at  the  sides  and  tip ;  the  dorsal  puuctures 
are  small ;  the  posterior  one  is  on  the  iM,  the  other  three  on  the  3d 
stria.  The  prosternum  is  not  margined  at  tip;  the  setigerous  punctures 
of  the  ventral  segments  are  in  a  single  row  each  side  of  the  middle. 

2lJ.  A\  viresccns  occurs  in  Vancouver  Maud  and  Northern  California. 
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Group  VI  i—pallipes. 

The  color  is  black,  with  the  antennae,  palpi,  and  legs  yellow-testa- 
ous.  Prothorax  strongly  narrowed  behind,  basal  angles  obtuse,  side- 
argin  widely  reflexed.  Elytra  snbtrnncate  at  base,  basal  fold  meeting 
e  side-margin  in  a  distinct  angle:  humeri  rounded,  sides  slightly 
unded;  striae  deep,  less  impressed  at  the  sides  and  tip;  dorsal  punc- 
res  four  or  five,  situated  on  the  3d  stria.  Prosternum  flattened  at  tip, 
id  strongly  margined ;  setigerous  punctures  of  ventral  segments  in  a 
igle  row  each  side. 

23.  X.  pallipes  is  found  on  the  Atlantic  slope  near  streams,  in  hilly  or 
ountainous  regions,  from  Nova  Scotia  to  Minnesota,  and  southward  to 
irginia.    Three  well-marked  races  are  known  to  me : — 
1.  Elytra  distinctly  subtruncate  at  base;  striae  deep;  wings  well  devol- 
ved : — this  is  the  usual  form. 

2*  Elytra  distinctly  subtruncate  at  base ;  striae  less  deep,  obliterated 
sides  and  tip ;  wings  well  developed.    Minnesota. 
3.  Elytra  more  rounded  at  base,  narrower  and  more  convex ;  striae 
ep,  obliterated  at  sides  and  tip;  wings  wanting.    Nova  Scotia. 


N.  ovipennis,  n.  sp. 

Apterous,  shining  brownish  black ;  head  with  the  eyes  narrower  than 
e  prothorax;  frontal  impressions  obsolete;  antennae  extending  to 
•out  one- fourth  the  length  of  the  elytra.  Prothorax  wider  than  long, 
les  strongly  rounded  in  front,  then  sinuate  to  the  base,  which  is  much 
rrowed,  and  slightly  emargiuate;  side-margin  feebly  punctulate, 
rongly  reflexed,  hind  angles  rectangular;  impressions  and  dorsal  line 
ep,  base  feebly  punctulate.  Elytra  regularly  oval,  scarcely  wider  than 
e  widest  part  of  the  prothorax,  less  elongate  than  in  X.  ingens;  striae 
ep,  slightly  punctulate,  3d  interspace  with  three  dorsal  punctures,  7th 
terspace  with  two,  the  posterior  of  which  is  about  the  middle  of  the 
agth  ;  prosternum  flattened  at  tip,  slightly  declivous,  not  margined, 
sngth  11.5ram  (0.45  inch). 

One  & .  Sierra  Nevada,  Cal.  Less  elongate  than  X.  ingenSj  and 
ffers  by  the  wider  prothoracic  side  margin  and  flattened  and  broader 
osternal  tip. 

N.  PUBPUEATA,  ft.  8p. 

Elongate,  as  slender  as  X.  gregaria,  black,  elytra  purple,  but  without 
etallic  gloss.  Head  with  the  eyes  scarcely  narrower  than  the  pro- 
torax.  Prothorax  wider  than  long,  rounded  on  the  sides  before  the 
liddle,  then  narrowed,  and  not  very  suddenly  sinuate;  hind  angles 
octangular,  prominent,  side-margin  not  narrow,  strongly  reflexed;  all 
be  impressions  are  deep,  and  the  disc  each  side  of  the  median  line  has 
•  large  deep  puncture,  which  is  probably  accidental.  Elytra  elongate- 
>val,  but  little  wider  than  the  widest  part  of  the  prothorax;  humeri 4 
fell-rounded,  not  prominent;  striae  deep,  feebly  \>\mcl\\TfeflL*,  ^^^0&v 
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and  7th  interspaces  interrupted  by  two  or  three  punctures  in  the  pos- 
terior third  of  the  length ;  on  the  3d  interspace  there  is  also  a  puncture 
on  the  left  elytron  one-fifth  from  the  base.    Length  12,5n,m  (0.5  inch). 

Leavenworth  Valley,  above  Georgetown,  Colo.;  altitude,  9,000  to 
10,000  feet  5  Mr.  Bowditch;  one  specimen,  with  legs  and  antennas  muti- 
lated. 

5.  N.  tbifakia,  w.  sp. 

Elongate,  slender,  black.  Head  with  eyes  scarcely  narrower  than  pro- 
thorax,  the  latter  one-half  wider  than  long,  rounded  on  the  sides  before 
the  middle,  then  narrowed  and  strongly  sinuate;  hind  angles  rectan 
gular,  prominent;  side-margin  not  narrow,  strongly  reflexed;  trans 
verse  impressions  and  dorsal  line  deep,  base  punctulate,  basal  impres 
sions  deep.  Elytra  elongate-oval,  humeri  well-rounded,  not  prominent 
stria}  deep,  im punctured  ;  3d,  5th,  and  7th  interrupted  with  large  punc 
tures,  which  vary  in  number  from  four  to  five,  distributed  to  within  one 
third  or  one-fourth  of  the  length  from  the  base.    Length  13ram  (0.52  inch) 

American  Fork  Cailon,  Utah ;  0,500  feet  altitude ;  Mr.  Bowditch 
This  species  resembles  in  form  X.  gregaria,  but  the  sides  of  the  thorax 
are  more  strongly  margined  and  more  sinuate  towards  the  base.  The 
punctures  of  the  elytra  are  larger,  so  as  to  interrupt  the  interspaces, 
and  the  color  is  not  piceous  in  tint,  but  full  black  :  the  outline  is  less 
slender,  though  not  as  stout  as  in  X.  metallica. 

11.  X.  longula,  n.  sp. 

Elongate,  slender,  shiuing  black,  with  a  piceous  reflection.  Prothorax 
nearly  twice  as  wide  as  long,  rounded  on  the  sides  and  strongly  mar- 
gined, narrowed  behind ;  basal  angles  obtuse,  not  at  all  rounded.  Elytra 
elongate,  slightly  wider  behind,  subtruncate  at  base,  humeri  rounded, 
basal  fold  not  forming  a  distinct  angle  with  the  margin;  striae  fine, 
impunctured,  interspaces  flat,  3d  with  three  dorsal  punctures  adjacent 
to  the  3d  stria.  Prosternum  flattened  and  finely  margined  at  the  tip. 
Legs  black.     Length  9,ora  (0.3G  inch). 

Colorado;  locality  unknown  ;  one  specimen,  given  me  by  Mr.  Clke. 
This  is  very  closely  allied  to  X.  suturaliSj  and  differs  from  that  species 
only  by  the  legs  being  black  and  the  elytral  strife  finer.  Large  series 
from  more  varied  localities  will  perhaps  show  that  it  is  to  be  considered 
more  properly  as  a  race  of  that  insect. 

12.  N.  obliqua,  Lee. 

North  Fork  of  South  Platte  Cailon  (7,000  to 8,000  feet);  Mr.  Bowditch. 

l:>.  N.  OBTUtfA,  w.  sp. 

Elongate,  slender,  piceous-blaek,  shining,  palpi,  anteuna1,  and  legs 
pale.  Ilead,  with  the  eyes,  narrower  than  the  prothorax,  eyes  convex, 
somewhat  prominent.  Prothorax  nearly  twice  as  wide  as  long,  sides 
much  rounded  in  front  of  the  middle,  obliquely  narrowed  and  not  sina- 
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3  behind  ;  front  angles  prominent,  subacute ;  hind  angles  obtuse,  not 
unded ;  side-margiu  narrow,  reflexed,  base  truncate;  transverse  im- 
essious  deep,  longitudinal  line  strongly  impressed,  basal  impressions 
ep,  not  punctured.  Elytra  a  little  wider  than  the  prothorax,  sides 
arly  parallel,  humeri  broadly  rounded;  stria*  fiue,  feebly  punctured, 
ter  ones  nearly  effaced ;  three  or  four  dorsal  punctures  on  the  3d 
•ia.  Last  ventral  segment  rufopiceous  (from  the  immaturity  of  the 
ecimen).    Length  llmm  (0.43  inch). 

Green  River  City,  Wyo.,  (6,000-7,000  feet);  Mr.  Bowditch.  This  spe- 
ss  closely  resembles  N.  Eschscholzii  from  Alaska,  Vancouver,  and  Brit- 
i  Columbia,  and  has  equally  long  legs  and  antennae.  It  differs,  bow- 
er, by  the  sides  of  the  prothorax  not  sinuate  towards  the  base,  with  the 
ad  angles  obtuse ;  and  by  the  elytra  being  less  convex,  more  oblong, 
th  the  sides  more  nearly  parallel,  and  not  wider  behind. 
The  geographical  distribution  of  these  groups  may  be  recapitulated 

follows : — 

Group  I. — Two  species  from  high  mountains  of  the  Sierra  Nevada, 
d  one  from  lower  levels,  near  the  Pacific  coast. 
Group  II. — Two  species  from  high  mountains  of  Colorado ;  oue  from 
erra  Nevada,  nearly  allied  to  them  ;  a  smaller  one  (X.  carbonaria),  less 
nilar,  from  the  Alaskan  Islands  and  Kamtschatka,  but  somewhat 
sembling  X.  mturalis  of  Group  IV. 

Group  III. — Two  Alaskan  species,  extending  to  Vancouver  and  Brit- 
i  Columbia. 

Group  IV. — Of  this  group,  five  are  Alaskan,  one  of  which,  X.  Geb- 
•i,  extendsto  Vancouver ;  one,  X.  Sahlbcrgii,  extends  over  the  whole 
perborean  region  of  North  America,  from  Alaska  to  Canada,  south- 
mis  to  Vancouver  on  the  western  coast,  and  has  left  a  post-Glacial  col- 
iy  on  the  White  Mountaius  in  New  Hampshire;  two  others,  V.  suturalis 
id  hudsonica,  are  hyperborean  ;  they  do  not  extend  to  Alaska,  but  the 
rmer  has  left  a  colony  on  the  White  Mountains,  and  the  latter  occurs 
)in  the  Saskatchewan  to  Newfoundland  ;  another,  X.  nivalis,  a  North- 
n  European  species,  is  found  in  Icelaud  and  Greenland,  but  as  yet  has 
it  occurred  on  the  mainland  of  this  continent ;  it  is  very  closely  allied 

X.  hiuhoniea,  differing  chiefly  by  the  more  prominent  hind  angles  of 
e  prothorax  and  by  the  red  legs.  The  remaining  three  are  from  the 
ountains  of  Colorado,  and  oue  of  them  seems  near  to  X.  suturalis, 
jile  the  other  two,  X.  obliqua  and  obtusa,  are  rather  isolated,  and  per- 
ips  only  color  varieties  of  one  species. 

Group  V. — Contains  a  very  peculiar  isolated  ypecies  from  the  coast 
gion  of  California  and  Vancouver  Island. 

Group  VI. — Contains  an  equally  isolated  species  from  the  Atlantic 
rpe  of  the  continent,  from  Canada  to  Georgia  and  Minnesota  to  Nova 
:otia. 

If  we  disregard  the  color  of  the  antennae,  palpi,  and  legs  as  havinf 
>  specific  value,  a  certain  reduction  in  the  number  of  species  may  b 
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loade;  and  this  would  be  folly  justified  by  the  observations  published 
in  regard  to  European  species.    We  would  then  have — 

N.  Eschscholzii  Mann,  as  a  color  variety  or  race  of  N.  Mannerheinii 
Esch.; 

If.  obtit&a  Lee.  as  a  color  variety  of  If.  obliqua  Lee. 

Of  the  species  thus  reduced,  the  only  ones  which  exhibit  a  close  rela- 
tionship to  Palaearctic  forms  are  the  hyperborean  Groups  III  and  IV. 
Of  the  latter,  I  am  disposed  to  believe  that  N.  obtusa  and  obliqua  are 
pre-Glacial  Bocky  Mountain  species,  while  all  the  others  are  dispersions 
from  the  later  Tertiary  circumpolar  land,  from  which  came  tnany  of  the 
forms  identical,  or  representative,  now  found  in  the  northern  parts  of 
both  continents. 

Groups  I  and  Y  must  be  considered  as  peculiarly  belonging  to  the 
Pacific  region,  and  not  derived  from  Glacial  migration. 

Group  VI  is  similarly  related  to  the  Atlantic  region.  Of  Group  II, 
the  Californian  and  the  two  Bocky  Mountain  species  cannot  be  con* 
nected  with  Glacial  migration,  and  were,  therefore,  probably  pre-exist- 
ing species  in  situ  during  part  of  the  Tertiary  age;  IT.  carbonaria,  from 
its  resemblance  to  some  species  of  Group  IV,  belongs  to  the  circum- 
polar dispersion. 

Collections  made  along  the  edge  of  retreating  snow-fields  in  the 
higher  parts  of  the  Coast  Bange,  Sierra  Nevada,  and  Bocky  Mountain* 
will  probably  show  the  existence  of  other  species  of  the  groups  peculiar 
to  those  regions ;  but  as  yet  the  materials  from  high  mountain  eleva* 
tions  are  very  scanty. 


XXI -ON  THE  ORTHOPTERA  COLLECTED  BY  DR.  ELLIOTT 
COUES,  U,  S.  A.,  IN  DAKOTA  AND  MONTANA,  DURING 

1873-74.* 


By  Prof.  Cyrus  Thomas. 


LETTER  OF  TRANSMITTAL. 

Cabbondale,  III.,  October  18, 1875. 

:  I  transmit  herewith  a  report  on  the  collection  of  Orthopiera  sub- 
I  to  me  for  examination. 

loagh  the  collections  are  small,  they  are  of  considerable  interest,, 
ling  to  our  knowledge  of  the  distribution  of  species,  some  of  which 
leir  northern  limit  in  the  region  where  your  collections  were  made. 

more  we  study  the  habits  of  Caloptenus  spretus,  which  is  well  rep- 
ed  in  your  collections,  the  more  important  does  a  thorough  knowl- 
>f  the  western  limit  of  your  line  of  operatio  ns  become.  Although 
tire  Rocky  Mountain  region  may  be  said  to  constitute  the  native 
of  this  locust,  yet  the  region  about  the  headwaters  of  the  Missouri 
rs  to  form  a  fertile  source  of  the  swarms  which  sweep  east  and 
?ast  upon  the  border  States  and  the  plains  of  Manitoba.  As  this 
ibject  of  great  importance,  and  one  in  regard  to  which  our  national 
iment  is  no  doubt  anxious  to  gain  all  possible  information,  I  have 

a  somewhat  lengthy  note  in  regard  to  its  operation. 

list  is  comparatively  small ;  but  it  should  be  remembered  that 
rtera  rapidly  decrease  in  species  as  we  penetrate  into  these  north- 
ctions.  Mr.  Henry  W.  Elliot  informed  me  that  although  he  made  a 
1  examination  he  was  unable  to  find  a  single  specimen  in  the  sec- 
f  Alaska  in  which  he  was  stationed.  Kirby's  list,  as  you  will  see 
Lmining  the  "Fauna  Boreali-Americana",  is  quite  meagre.  I  find  no 
pecies,  at  least  none  that  I  feel  warranted  in  considering  new, 
gh  varying  considerably  from  the  types  of  the  species  to  which 
e  referred  them.  It  is  possible  that  the  Gryllus  which  I  have 
*d  to  abbreviate  is  new;  but  before  this  can  be  determined,  the 

ese  insects  form  part  of  the  collections  made  by  me  as  Surgeon  and  Naturalist 

Jnited  States  Northern  Boundary  Commission,  Archibald  Campbell,  Esq.,  United 

Commissioner,  Maj.  William  J.  Twining,  United  States  Engineers,  Chief  Astrono- 

They  were  all  taken  on  or  near  the  parallel  of  49°  N.,  along  the  northern 

of  Dakota  and  Montana. 

$ame  remark  applies  to  the  two  next  succeeding  articles,  by  Mr.  Uhler  and  Mr. 

Is.— Ed.  ] 
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species  of  that  genus  will  have  to  be  more  carefully  studied,  which  will 
require  a  comparison  of  a  large  number  of  specimens. 

Iu  giving  the  names  of  species  in  my  Synopsis,  I  adopted  the  plan 
which  appears  to  prevail  in  this  country  of  attaching  the  name  of  the 
author  of  the  combination  (generic  and  specific)  used.  I  am  convinced 
that  this  is  objectionable,  and  that  the  name  of  the  origiual  describer  of 
the  species  should  be  given,  and  hence  have  followed  this  method  in 
this  paper,  and  propose  so  doiug  hereafter. 

As  will  be  seen,  some  reference  is  made  to  St&l's  "  Rectnsio  Orthop- 

tcrorum";  but  the  changes  in  that  work  have  not  in  all  cases  been  adopted 

Respectfully  yours, 

CYRUS  THOMAS. 
Dr.  Elliott  Coues,  U.  S.  A., 

Washington,  I).  C. 

ACRIDIDifc. 

1.  Stenobothrus  curtipennis  Harr. 

The  specimens  in  the  collection  belong  to  the  long-winged  variety 
(St.  longipcnnis  Scudd.). 

Stal  restores  the  name  Gomphoccrus  of  Thunberg,  and  in  his  "Con- 
spectus Generum"  makes  it  equivalent  to  Stetheophyma  Fisch.,  ArcypM 
Serv.,  Chrysochraon  Fisch.,  and  GompJwcerus  Thunb.,  yet  in  the  bodyd 
his  work  he  gives  Stetlwophyma  Fisch.  as  a  distinct  genus.  Iu  a  forme 
paper,  <*Freg.  Eug.  Resa.  Ins.  Orth.  18G0",  he  seemed  disposed  to  in 
elude  in  this  genus  the  greater  portion  of  the  Tryxaloid  GZdipodw.  Fo 
example,  we  find  him  including  under  this,  as  subgenera  or  otherwis 
the  following  genera  of  his  juesent  work : — Sin-ipta,  part  of  Tryxati 
Phlccoba,  Pnorissa,  Oomphocer us  Thunb.,  Epacromia  Fisch.,  Scyllina.  ( 
course,  the  subgeuera  then  named  foreshadowed  his  intention  to  su 
divide  tlie  gen  as,  yet  his  use  of  the  latter  shows  that  ho  was  followii 
too  closely  Thunberg,  notwithstanding  the  great  advance  made  1 
Charpeutier,  JJurmeister,  Serville,  Fischer,  aud  others.  It  is  true  t 
characters  of  Stenobothrus  as  given  by  Fischer  fail  to  include  all  t 
species  which  evidently  belong  to  the  group.  But  the  difference  betwe 
the  Stethcophyimc  and  typical  titenobothri  of  Fischer,  it  appears  to  me, 
too  clear  in  ics  character  to  associate  them  in  one  restricted  genus  wh 
other  genera  have  been  separated  from  the  group  on  such  slight  ch; 
acters. 

li.  To  nit;  not  us  tenebrosus  Scudd. 

Specimens  of  the  typical  form  and  that  I  described  as pseudo  nitiai 
are  in  the  collection ;  the  latter,  as  a  general  rule,  is  smaller  than  1 
former,  and  is  very  distinctly  marked  with  the  pale  stripes  along  1 
sides  of  tlio  pronoturn.  The  locality  at  which  these  specimens  wi 
obtained  forms,  so  far  as  known,  the  northern  limit  of  the  range  oft 
species,  which  extends  south  to  Xew  Mexico,  east  to  Illinois  and  Sa 
Paul,  Minn.,  and  west  a  short  distance  beyond  the  range  of  the  Roc 
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mtains  in  Wyoming,  according  to  the  specimens  I  have  examined ; 
if  I  am  correct  in  regard  to  a  species  Stal  has  described,  it  is  found 
ar  west  as  Vancouver's  Island.  This  writer  has  described  as  new, 
er  the  name  of  Arphia  sangninaria,  a  species  from  this  island  which 
idoubtedly  Scudder's  tinebrosa. 

rhy  this  author  has  replaced  Saussure's  Tomonotus  with  Arphia,  when 
eludes  the  same  species,  it  is  difficult  to  say. 

lippiscus  pho&nicoptera  Germ. 

le  number  of  specimens  in  this  collection  indicates  that  this  is  quite 
mon  in  the  regions  where  the  collections  were  made. 
rhile  traveling  through  Southern  Dakota  in  1873, 1  noticed  that,  as  I 
meed  toward  the  northwest,  (Edipoda  (Hippiscus)  rugosa  approached 
er  and  nearer  in  its'  characters  to  JET.  phamicoptera,  especially  in  the 
r  of  the  wings  and  the  spots  on  the  elytra. 

Edipoda  kiowa  Thos. 

Edipoda  gracilis  Thos. 

>eci mens  of  both  these  little  species  are  found  in  the  collections; 
gives  the  northern  limit  of  their  range,  so  far  as  known, 
is  probable  both  species  will  have  to  be  removed  from  (Edipoda  as 
;  genus  is  now  restricted,  but  at  present  I  am  unable  to  state  whether 
er  will  fall  into  any  existing  genus.  The  former  will,  in  all  proba- 
y,  fall  into  the  same  limited  group  as  (E.  longipes  Charp. 

Edipoda  neglecta  Thos. 

r.  Coues's  discovery  of  this  species  along  the  northern  boundary  and 
discovery  of  it  in  Illinois  show  that  it  has  a  much  wider  range  than 
first  supposed. 

^aloptenm  spretus  Thos. 

»e  note  in  regard  to  this  destructive  locust  at  the  end  of  this  paper, 
ill  be  observed  that  I  have  placed  my  own  name  after  this  species, 
eating  thereby,  according  to  what  I  have  previously  stated,  that  I 
in  to  be  the  author.  This  I  believe  I  have  the  right  to  do,  as  no 
liar  description  is  to  be  found  anywhere  previous  to  that  I  have 
*n,  which  distinguishes  it  from  C.  femurrubrum.  Mr.  Uhler  did  not 
;ribe  it,  and  does  not  claim  to  be  the  author.  The  name  was  first 
»n  in  my  paper  published  in  the  Illinois  State  Agricultural  Report, 
ccording  to  St&l's  arrangement,  there  are  no  species  of  Calopteni  in 
United  States;  this  and  femur-ruhrum  belonging  to  Pezottctix,  sub- 
us  Melanophus. 

here  is  no  doubt  that  the  Calopteni  and  Pezottetigi 'of  North  America 
1  revision,  but  I  have  strong  doubts  as  to  the  correctness  of  Dr. 
l?s  conclusions,  which  lead  him  to  restore  Calliptamus  of  Serville,  cor- 
ed into  Calliptenus,  drop  Caloptenus  of  Burmeister  entirely,  and  trans- 
feinurrnbrum  and  other  long- winged  Calopteni  to  Pezottetix  ;  awd  \. 
e  given  my  reasons  tor  these  doubts  in  another  \>\^^. 
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8.  Caloptenus  Uviiiatus  Say. 
The  specimens  of  this  species  are  few,  and  considerably  nnder  the 

usual  size;  in  fact,  some  are  scarcely  an  inch  long. 

9.  Caloptenus  occidentalis  Thos. 

A  specimen  which  appears  to  belong  to  this  species  is  in  the  first  col- 
lection. I  found  it  quite  numerous  at  Glyndon  and  Moorhead  in  the 
Red  Eiver  Valley.  It  approaches  very  near  to  the  variety  (or  specie*) 
which  Professor  Eiley  has  named  C.  atlanis.  The  size,  appearance, 
movements,  bluish  cast  of  the  wings,  all  remind  one  very. strongly  of 
the  latter.  The  tip  of  the  last  ventral  segment  of  the  male  does  not 
agree  with  either  spretus,  femur  rubrum,  or  atlanis,  being  rather  more 
pointed  than  either,  but  not  notched. 

As  will  be  seen  in  the  note  on  spretus,  it  maybe  possible  after  all  that 
these  are  but  varieties  of  femur-ruhrum,  and  that  the  differences  are 
owing  to  climatic  influences. 

10.  Pezottetix  borealis  Scudd. 

11.  Pezottetix  speciosa  Scudd. 

I  find  in  the  collections  specimens  which  appear  to  belong  to  these 
species,  yet  they  vary  somewhat  from  the  characters  given. 

12.  Tettix  granulata  Scudd. 

A  single  specimen,  which  I  have  referred  with  some  doubt  to  this 
species. 

I  add  the  following  list  of  Aerididcey  which  have  been  found  in  the 
Pembina  region,  but  are  not  represented  iu  these  collections,  which  are 
given  here  in  order  to  complete  the  Boundary  Line  Acridian  List  so  far  as 
known. 

13.  (Edipoda  verructdata. 

14.  Stenobothrus  ccqualis. 

15.  Stenobothrus  speciosus. 
36.  Stenobothrus  maculipennis. 

17.  Stenobothrus  cequalis. 

18.  Stenobothrus  propimiuans. 

The  northern  limit  of  some  of  these  may  be  in  Minnesota,  but  it  is 
presumable  that  most  extend  to  the  boundary ;  some  are  known  to.  It 
is  somewhat  strange  that  (E.  Carolina  is  missing  from  the  collections. 

LOCUSTIDJE  AND  GRYLLID^S. 

The  Locust  ida:,  although  very  few  in  number,  indicate  a  treeless  region, 
there  being  but  a  single  specimen  (a  small  rhaneroptera  curvicauda^ 
which  selects  a  bush  or  tree  for  its  habitation. 
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n 


'euthophilus ? 

tecimeu  too  much  injured  to  determine  the  species ;  probably  C. 
-gens  Scudder,  which,  so  for  as  preserved,  it  strongly  resembles. 

Udeopxylla  robmta  Scudd. 

lis  species,  though  never  found  in  considerable  numbers  in  any  place, 
vertheless  found  over  a  great  part  of  the  West.  I  recently  observed 
Bloomington,  111.,  while  attending  a  teachers'  natural  history  insti- 
hekl  at  that  place,  which  shows  it  is  found  east  of  the  Mississippi 

nd  22.  Anabrus  purpurascens  Uhl. 

nay  add  also  A.  coloradm  Thos.,  which,  though  not  found  in  the 
ctious,  1  received  from  Manitoba  from  another  source. 

Phaneroptera  curvieauda  Serv. 

$  the  specimen  is  alcoholic,  and  much  smaller  than  usual,  I  have 
ed  it  in  this  genus  with  some  doubt. 

Orchelimum T 

Gryllus  abbreviates  Serv. 

lere  are  several  specimens  in  the  collection,  some  in  the  pupa  state, 
some  apparently  in  the  perfect  state ;  but  they  are  much  smaller 
i  the  usual  size  of  this  exceedingly  variable  species.    They  may 
ibly  belong  to  Scudder's  0.  niger. 


NOTE  ON  CALOPTENUS  SPKETUS. 

le  great  locust  invasion  of  1874,  and  the  resulting  broods  of  1875, 
3  called  renewed  attention  to  this  species,  and  have  brought  it  more 
trinently  before  the  world  than  it  has  ever  been  heretofore.  .  They 
?  raised  several  important  questions,  both  economic  and  scientific, 
e  of  which  may  ultimately  be  distinctly  and  satisfactorily  answered, 
e  others  will  perhaps  always  remain  matters  of  conjecture  only. 
>ng  the  ecouomic  or  practical  are  the  following: — Are  there  any 
ns  of  preventing  their  migrations?  and,  if  so,  what  are  they,  and  are 
practicable  t  What  means  have  the  agriculturists  of  defending 
lselves  against  their  attacks!  As  relating  to  both  the  scientific 
economic  are  the  following : — Were  there  such  eruptions  into  the 
J  regions  before  the  entry  of  civilized  man!  Are  their  incursions 
•  ing  more  and  more  frequeut,  and  are  their  limits  being  extended 
ler  and  farther  eastward!  If  the  facts  require  this  last  question  to 
iswered  in  the  affirmative,  then  how  is  it  to  be  accounted  fort  Is 
i  any  danger  of  their  becoming  permanent  residents  of  the  Missis- 
Valley  !  Is  it  at  all  likely  that  they  will  ever  penetrate  to  the 
es  east  of  the  Mississippi !    Is  C.  spretus  a  distinct  species,  or  are 
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Cfeunir-rubrum,  C.  atlanix,  C.  occidentalism  and  C.  spretus  but  varieties 
of  oue  and  the  same  species  f 

Most  of  these  are  important  questions,  and  deserve  a  more  careful 
consideration  than  I  am  at  present  able  to  give  them,  not  only  for  want 
of  time,  but  also  for  want  of  the  proper  data.  Before  this  can  be  done, 
the  whole  subject  will  have  to  be  more  thoroughly  investigated;  and  as 
the  region  over  which  these  winged  messengers  of  destruction  roam  is 
very  extensive,  and  much  of  it  unoccupied,  except  by  savage  Indians 
and  a  few  military  posts  and  stations,  this  investigation  can  only  be 
properly  made  under  the  sanction  and  with  the  aid  of  the  national 
government.  It  will  be  absolutely  necessary  to  have  the  aid  of  the 
military  posts  as  points  of  observation,  and  hence  could  probably  be 
best  performed  under  the  military  department.  I  will  only  attempt  in 
this  note  to  give  some  facts  and  opiuions  bearing  upon  some  of  the 
points  mentioned. 

First.  Are  there  any  means  of  preventing  the  migration  of  these  lo- 
custs?   It  is  evident  that  if  they  are  all  destroyed,  this  will  prove  a  spe- 
cific against  future  migrations.    To  do  this  our  attacks  must  be  directed 
chiefly  against  the  eggs  and  the  young  iu  their  native  haunts  or  hatch- 
ing-grounds.   Is  this  practicable!    If  their  total  destruction  is  not  pos- 
sible, the  next  important  inquiry  is,  Can  the  eggs  or  young  be  destroyed 
in  the  hatching-grounds  from  which  the  swarms  come  that  devastate 
our  border  States  ?    In  order  to  answer  this  question  correctly,  it  is 
requisite  that  the  swarms  which  visit  these  States  be  traced  positively 
to  their  original  hatching-grounds.    Although  Arabia  and  Central  Asia 
are  given  as  the  native  habitats  and  hatching-grounds  of  (Edipodami- 
gratoria,  yet  after  a  somewhat  careful  search  of  the  records  I  have  not 
been  able  to  find  a  single  instance  in  which  a  horde  visiting  Europe  has 
been  traced  positively  to  its  original  hatching-grounds  in  these  regions 
from  which  they  are  supposed  to  have  come.    Even  as  late  as  1836, 
Serville  had  to  confess  that  though  the  locusts  had  been  a  plague  for 
thousands  of  years,  yet  their  habits  and  history  were  not  well  under- 
stood.   Koppen's  late  investigations  iu  regard  to  this  species,  though 
valuable,  appear  to  throw  but  little  additional  light  upon  its  history. 
Here  the  starting-points  and  the  termini  of  the  migrations  of  these 
locusts  are  within  our  own  territory,  no  part  of  which  is  inaccessible  to 
man,  while  a  very  large  portion  of  the  West  is  traversed  by  railroads 
and  telegraph  lines.    Military  posts  and  stations  are  here  and  there  in 
the  area  not  occupied  by  settlements.    It  is  therefore  certainly  possible 
by  proper  effort  to  trace  their  movements  from  one  extremity  to  the 
other. 

Let  us  now  for  a  moment  inquire  into  the  possibility,  or  rather  prac- 
ticability, of  utterly  exterminating  these  iusects  by  destroying  their 
eggs  and  young  in  their  native  haunts. 

Their  hatching-ground  is  known  to  extend  over  the  vast  area  roughly 
designated   by  the   following   boundary  lines: — On  the  east,  the  103d 
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meridian  ;  on  tbe  south,  the  south  line  of  Colorado  and  Utah ;  on  the 
west,  the  west  line  of  Utah  extended  north  to  British  America;  the 
lortbern  line  being  somewhere  in  British  America — even  this  area  in 
he  northern  part  being  expanded  indefinitely  east  and  west. 

Sow  for  the  proof. 

While  connected  with  the  United  States  Geological  Survey,  under 
~)r.  Hayden,  for  four  years,  1  traveled  over  a  large  portion  of  the  area 
mentioned,  traversing  it  on  various  lines  east  and  west  and  north  and 
outh,  studying  somewhat  carefully  the  habits  of  these  destructive 
ocusts.  Dnring  this  time  I  noticed  them  in  the  larva  and  pupa  state,  or 
lepositiug  their  eggs,  at  the  following  places : — At  various  points  along 
be  east  base  and  in  the  bordering  valleys  of  the  mountains  in  Wyoming 
.ml  Colorado,  from  North  Platte,  near  Fort  Laramie,  to  the  Arkansas 
liver  ;  in  Laramie  Plains  and  around  Fort  Bridget1;  from  Utah  Lake 
n  Utah  to  Fort  Hall  in  Snake  River  Valley,  Idaho;  in  Northwestern 
)akota  near  the  Red  River  of  the  North,  and  on  both  sides  of  the  range 
a  Montana  along  the  valleys  of  Deer  Lodge  River,  and  the  branches  of 
he  Upper  Missouri.  I  also  obtained  satisfactory  proofs  of  the  same 
hing  occurring  in  British  America  north  of  Dakota,  in  Middle  Park,. 
Colorado,  and  in  the  regions  west  of  that  point,  in  Wind  River  Valley 
n  Wyoming,  iu  Central  Montana  along  the  Yellowstone,  and  in  the 
jreen  River  country  west  of  South  Pass.  These  facts,  which  are  but  a 
mall  portion  of  what  might  now  be  gathered,  will  give  some  idea  of  the 
vork  necessary  to  be  done  if  we  undertake  to  exterminate  these  insects 
>y  destroying  their  eggs  in  their  native  haunts. 

In  order  to  further  illustrate,  and  better  understand  the  point  now 
i rider  consideration,  I  will  present  some  facts  in  regard  to  their  migra- 
ions  in  and  from  the  mountains  and  northern  regions,  which  will  assist 
he  reader  in  forming  a  more  correct  idea  of  their  habits,  and  the  extent 
>f  their  operations, — and  here  be  it  remembered  I  confine  myself  to  the 
tingle  species  Caloptentta  spretus.  I  have  traced  a  swarm  from  the  area 
vest  of  South  Pass  to  their  stopping-place  and  hatching-ground  north 
>f  Fort  Fetterman,  from  Northeastern  Dakota  nearly  to  Lake  Winni- 
peg, and  have  ascertained  that  some  swarms  have  extended  their  migra- 
tions from  some  supposed  southwest  point  as  far  as  the  north  side  of 
his  lake.  It  is  also  known  that,  in  one  instance  at  least,  those  which 
eft  Colorado  moved  in  the  direction  of  Texas  ;  those  visiting  Salt  Lake 
Galley  have  repeatedly  come  from  the  northeast,  sometimes  doubtless 
rom  Cache  and  Bear  River  Valleys,  and  others  from  the  Snake  River 
egioD  ;  while  those  hatched  in  Salt  Lake  regions  moved  south,  in  some 
Qstances  returning  with  the  change  of  wind.  In  1861,  those  hatched 
■ast  of  the  mountains  of  Northern  Wyoming  and  along  tbe  Yellowstouo 
n  Montana  swept  down  the  east  flank  of  the  range  upon  the  fields  of 
Colorado,  while  a  part  moved  east  to  Manitoba  and  Minnesota.  In  1867, 
i  swarm  from  the  west  side  of  the  range  poured  into  Middle  Park,  and 
here  deposited  their  eggs,  but  those  hatched  from  these  failed  to  scale 
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tbcir  rocky  bounds  j  yet  while  these  were  vainly  striving  to  leave  tbeir 
mountain  prison,  another  horde  from  the  barren  regions  beyond,  sweep- 
ing above  them  over  the  snowy  crest,  poured  down  upon  the  valleys 
east ;  and  in  another  instance  a  swarm  was  seen  passing  for  two  days 
over  Fort  II  all  from  the  southwest.  On  the  other -hand,  we  find  them 
extending  their  flight  far  into  Texas  in  destructive  hordes,  yet  New 
Mexico  and  Arizona  appear  to  be  apparently  free  from  them;  at  least,  the 
very  extensive  collections  made  by  Lieutenant  Wheeler's  expeditions  ia 
these  Territories  during  the  last  four  years,  which  have  been  submitted 
to  me,  contain  but  very  few  specimens  of  the  C.  spretus,  and  daring  my 
visit  to  New  Mexico  iu  1869  I  found  scarcely  any  specimens  south  of 
Eaton  Mountains,  although  comparatively  abundant  in  Colorado,  and 
even  in  the  San  Luis  Valley.  I  am,  therefore,  inclined  to  donbt  the  cor- 
rectness of  the  statement  made  by  Mr.  Taylor  (in  Smithsonian  Report, 
1858)  iu  reference  to  the  grasshoppers  in  these  Territories  iu  1855,  if  in- 
tended to  apply  to  this  species. 

These  facts,  if  added  to  the  experience  in  Kansas,  Nebraska,  Dakota, 
Minnesota,  and  Manitoba,  will  suffice  to  show,  not  only  how  extensive 
is  their  range,  but  also  how  varied  their  flight,  and  that  there  are  no 
particular  spots  which  can  be  said  to  form  their  permanent  hatching* 
grounds.  That  they  prefer  the  elevated  sandy  plateaus  and  terraces  in 
the  mountain  districts  is  certain ;  but  that  auy  particular  localities  form 
the  permanent  hives  from  which  the  swarms  issue  cannot  be  maintained; 
yet  that  those  which  visit  Kansas  and  Nebraska,  aud  even  Dakota  and 
Minnesota,  originate  usually  in  the  Upper  Missouri  region  and  adjacent 
parts  of  British  America  is  now  pretty  well  ascertained.  We  may  there- 
fore set  it  down  as  impracticable  to  attempt  their  extermination  by 
destroying  their  eggs  and  young  in  the  various  hatching-grounds  scat- 
tered throughout  this  extensive  range.  It  may  be  possible  by  preserv- 
ing the  grass  in  the  last-named  section,  aud  burning  it  at  the  proper 
time,  to  destroy  the  unfledged  young. 

While  there  are  exceptions  to  the  rule,  yet  it  is  evident  that  their 
general  course  of  flight  east  of  the  mountains  and  south  of  the  bound- 
ary line  is  southeast.  I  have  no  positive  information  on  this  point  in 
reference  to  the  region  along  and  north  of  the  boundary  line,  aud  there, 
fore  hope  Dr.  Cones  will  add  an  account  of  such  facts  iu  this  respect  as 
came  under  his  personal  observation  or  such  reliable  information  as  he 
may  have  ascertained.  The  distance  traveled  by  any  particular  swarm, 
as  is  evident  from  what  has  heretofore  been  said,  has  never  been  posi- 
tively ascertained,  yet  enough  is  known  to  indicate  that  this  may  extend 
for  at  least  two  aud  possibly  three  hundred  miles. 

The  hordes  which  visited  Colorado  iu  1864  are  supposed  by  Colonel 
Byers,  from  certain  evidence  then  ascertained,  to  have  originated  iu 
Montana  along  the  Yellowstone  ;  and  a  swarm  which  I  traced  through 
Sweetwater  Valley  in  1870  probably  moved  over  two  hundred  miles; 
yet  the  evidence,  though  highly  presumptive,  is  not  positive  in  either  case. 
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Now,  let  as  examine  briefly  the  history  and  characters  of  their  migra- 
ods  in  the  Mississippi  Valley,  ami  see  what  important  facts  bearing 
(>ou  the  question  of  a  preventive  can  be  ascertained,  and  especially  us 
>  the  places  from  which  individual  hordes  which  visit  this  region  take 
leir  departure.  Bnt  first  I  desire  to  present  a  few  facts  lit  regard  to 
le  Eastern  locust,  Q-Jtlipoda  migratoria,  as  indicative  of  what  we  may 
robably  expect  here.  The  earlier  iuvasious  of  Europe  by  this  species 
*e  always  said  to  be  from  Arabia  or  the  interior  of  Asia,  as,  for  ex- 
nple,  the  horde  which  visited  Silesia  in  1542,  the  regions  around  Milan 

155G,  and  of  Marseilles  in  1G13.  Bnt  as  observations  began  to  be 
ore  exact,  and  the  records  more  perfect,  we  hear  of  intermediate  sta- 
tus and  less  extensive  single  marches;  for  example,  the  invasion  of 
ungary  and  Germany  in  1C93  is  said  to  have  been  from  Thrace,  much 
sarer  the  scene  of  their  depredations  than  the  locality  given  former 
irdes.  The  great  European  invasion  of  1740-50  was  the  result  of  sev- 
a.1  steps;  in  1747-48,  it  is  stated,  they  came  from  Turkey  into  Wat- 
chia,  Moldavia,  Transylvania,  aud  Hungary;  from  thence,  in  1740, 
ley  passed  into  Austria,  Bavaria,  and  other  parts  of  Germany,  and 
om  thence,  in  1750,  reached  the  Mark  of  Brandenburg.  But  beyond 
brace  in  the  one  case  and  Turkey  in  the  other  nothing  is  known  of 
ieir  progress,  I  am  aware  that  seemingly  well  attested  instances  of 
ight  from  three  to  five  hundred  miles  from  shore  are  given ;  and  also 
le  very  common  statement  of  their  passage  across  the  Mediterranean; 
nt  Ilasselquist,  and  also  Zinnani,  who  lived  at  Venice,  deny  the  truth 
f  the  latter  statement ;  and  the  leading  ortuopterologist  of  Europe  was 
nable  to  correct  them,  if  wrong,  as  late  as  1853. 

It  may,  therefore,  be  possible  that  when  we  can  trace  the  swarms 
faich  visit  Kansas  aud  Nebraska  to  their  hatching-grounds,  we  will 
mi  them  not  so  far  distant  as  is  now  generally  supposed.  As  bearing 
n  this  point,  I  give  the  following  facts  and  statements,  partly  from  the 
ill  records  of  Mr.  Walsh,  Professor  Uiley,  the  Agricultural  Reports  of 
Kansas,  and  Agricultural  Department  at  Washington,  and  from  my  own 
nowledge. 

It  appears  from  the  Canada  Farmer,  as  quoted  in  Riley's  Report,  that 
a  1857  these  insects  visited  the  Assiniboine  settlement  in  Manitoba. 
Tow,  by  turning  to  Mr.  Taylor's  account  of  the  locusts  as  given  in  the 
mithsoniau  Report  of  185S,  we  find  that  they  were  very  destructive  to 
he  grass  of  the  Plains  that  year,  from  the  Upper  Missouri  to  Fort 
Cearney,  and  migrating.  There  may  he  no  connection  between  the 
To,  but  subsequently,  in  1871  or  1872,  swarms  appear  to  have  passed 
p  from  Dakota  to  Manitoba,  indicating  a  disposition  in  this  northern 
fiction  to  move  northeast.  In  1804,  we  hear  again  of  invasions  of  Ma- 
itoba  and  Minnesota,  and  this  year  the  great  hatching-ground  also 
ppears  to  have  been  the  Upper  Missouri  and  Yellowstone  region.  But 
le  great  mass  this  season  appears  to  have  spread  southeast  and  oast 
pon  the  Plains,  sending  a  strong  wing  down  the  mountain,  &.v\\V  \» 
Boll.  iv.  No.  2 12 
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Colorado,  and  another  detachment  into  Minnesota,  but  not  reaching  tbe 
settlements  of  Nebraska  and  Kansas.  In  18G6,  we  And  them  spreading 
over  Nebraska  and  Kansas,  and  even  reaching  Missouri  and  Texas,  au 
invasion  which  has  almost  universally  been  attributed  to  a  direct 
importation  from  Colorado. 

Is  the  opiniou  correct?    Was  it  not  in  fact  a  continuation  of  that  of 
1864,  and,  if  so,  thus  showing  that  these  invading  hosts  have  interme- 
diate stopping-grounds  on  the  great  plains,  as  did  the  advancing  hordes 
of  Asiatic  locusts  in  Europe,  and  probably  even  beyond  the  Bosphorns! 
In  the  first  place,  there  is  no  sufficient  proof  of  any  such  swarms  leaving 
Colorado  in  186G ;  but,  on  tbe  contrary,  the  most  competent  authority  in 
the  Territory,  Colonel  Byers,  asserts  the  opposite  in  his  letter  to  me, 
which  is  published  in  the  Report  of  Hayden's  Geological  Survey  for  1870. 
In  the  second  place,  as  it  appears  that  the  great  hive  of  1864,  froa 
which  the  swarms  issued,  was  Eastern  Montana,  Western  Dakota,  and 
Northeast  Wyoming,  it  is  scarcely  probable  that  it  would  send  forth  bat 
two  lines,  one  towards  Minnesota  and  the  other  towards  Colorado,  and 
these  at  right  angles  to  each  other,  while  the  usual  direction  of  air-car 
rents,  by  which  they  are  carried,  is  along  the  diagonal.    Again,  the 
advanced  guards  of  those  which  reached  Colorado,  and  which  doubthp 
came  from  the  nearest  hatcbiug-ground,  after  stopping  here  a  short 
time,  passed  off  southeast  in  the  direction  of  the  Arkansas  River.   We 
hear  nothing  further  of  them  in  1865 ;  but  as  the  remaining  portion  of  the 
horde  of  1864  stopped  in  Colorado,  it  is  not  probable  that  these  proceeded 
very  far,  but  that  they  deposited  their  eggs  in  Southeast  Colorado.   Tto 
brood  of  1865  may  have  advauced  but  a  short  step  farther,  and  thenii 
18(10  those  whicli  entered  Texas  were  the  first  of  the  advancing  colamn, 
tor  it  was  not  until  1807  that  the  storm  fell  in  its  full  force  upon  the 
interior  of  that  State,  and  then  not  until  late  in  the  season — October 
ami  November. 

Advancing  north,  we  find  a  corresponding  state  of  affairs.    Tboel 
which  hatched  in  Colorado  in  1365  left  there  in  June  and  passed  orti 
upon  the  Plains.   By  turning  to  the  Monthly  Agricultural  Report  of  18ft|~ 
we  find  it  stated  that  they  were  in  Arkansas  (Montgomery  County)  i*|_ 
1867.    If  we  suppose  those  from  the  section  farther  north  moved  in 
southeast  direction,  they  would  probably  have  reached  the  region  im       .  r 
diately  south  of  the  Black  Hills  of  Dakota;  and  it  is  from  this 
it  is  supposed  by  some  that  those  which  visited  Iowa  came.    The 
of  arrival  in  Kansas  and  Nebraska  would  show  a  similar  rate  of 
gross  to  the  lines  already  traced,  and  on  this  point  we  have  some 
strong  corroborating  testimony. 

Mr.  J.  A.  Allen,  of  Cambridge,  Mass.,  who  was  in  Western  Iowa 
1H>7  collecting  plants  and  insects,  states  that  on  September  5  he 
a  llight  of  myriads  of  grasshoppers  coming  from  the  northwest 
alighting  so  thickly  as  to  cover  the  ground;  that  on  the  13th  he 
a u other  immeuse  flight  coming  from  the  same  direction.    He  adds, 
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heir  progress  was  readily  traced  from  the  north  and  west,  and  their 
gin  was  undoubtedly  Dakota  and  Nebraska,  where  my  friend  O.  H. 
,  John  observed  them  iu  abundance  in  the  larva  state  in  May.  He 
\o  noticed  them  at  or  near  Sioux  City,  and  at  other  points  on  the  Iowa 
le  of  the  Missouri  River." 

rhe  facts  in  regard  to  the  direction  from  which  the  hordes  of  1874 
ne  is  also  corroborative  of  the  opinion  advanced.  And,  finally,  o?  fact 
iich  at  first  appears  to  stand  opposed  to  this  opinion,  when  carefully 
isidered,  really  goes  to  strengthen  it,  if  applicable  to  the  general  halt. 
e  evidence  in  regard  to  the  arrival  of  the  hordes  of  1866  in  Kansas 
her  tends  to  show  that  they  came  from  the  west,  and,  in  some  in- 
ices,  from  the  southwest.  As  it  is  shown  by  equally  strong  evidence 
it  they  did  not  come  from  the  inhabited  portious  of  Eastern  Colorado, 
*y  must  have  come  from  the  intermediate  Plains,  and  if  they  were  from 
>  mountaius  they  must  have  passed  down  first,  then  have  changed 
>ir  course  and  returned,  while  another  portion  passed  on  to  Texas, 
ich  is  a  far  more  violent  presumption  than  that  which  I  have  given, 
ich  is,  that  they  were  hatched  on  the  Plains  as  the  successors  of  those 
ich  left  the  northwest  in  1864.  But  where  such  change  of  course 
5urs  in  the  interior  of  the  settled  portions,  it  may  be  merely  a  short 
jht  from  a  neighboring  section  after  their  first  halt,  and  argues  noth- 
r  then ;  but  the  evidence  in  this  case  appears  to  apply  to  their  general 
■ection,  and  not  to  a  merely  local  movement. 

[  have  dwelt  somewhat  at  length  upon  this  point,  because  I  have  long 
d  doubt  in  regard  to  the  correctness  of  the  idea  that  all  swarms  which 
rade  these  border  States  sweep  down  from  their  distant  hatching- 
ounds  in  a  single  generation,  as  if  they  knew,  by  a  kind  of  new  and 
sently  obtained  instinct,  rich  fields  of  corn  were  to  be  found  in  Kan- 
s,  Nebraska,  and  Minuesota.  I  had  hoped  the  facts  in  regard  to  the 
sent  invasion  would  settle  this  question ;  but  as  these  have  yet  to  be 
thered,  except  a  few  which  correspond  to  those  of  1867,  and  agree 
th  the  view  1  have  advanced,  we  must  for  the  present  rely  on  those 
ready  known  in  reference  to  past  incursions. 

It  is  certainly  strange  that  they  should  always  pass  over  this  belt  of 
o  or  three  hundred  miles,  on  which  herds  of  buffalo  have  flourished 
r  ages,  without  making  a  halt.  Where  do  the  numerous  hordes  go 
iich  leave  the  mountains,  but  never  reach  the  settlements  on  the  east 
let  Most  undoubtedly,  they  spend  their  force  upon  the  Plains;  prob- 
ly  finding  sufficient  nourishment  in  the  grasses  of  this  area,  they 
nain,  diminishing  year  after  year  in  numbers  or  gradually  losing  their 
gratory  disposition. 

bet  us  now  consider  for  a  moment  the  possibility  of  fighting  these 
rdes  from  the  fields  after  their  arrival,  or  of  destroying  them  by  direct 
ana  and  mechanical  appliances.  In  the  first  place,  it  is  impossible 
tell  just  when  they  are  coming  and  when  they  will  alight,  so  that 
m  were  the  national  military  forces  detailed  for  the  \v\rc\K&fe\\i  o^a&v 
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tiou,  tbey  might  be  waiting  in  Minnesota  for  the  coming  storm,  while  it 
descended  on  the  fields  of  Kansas;  or,  if  scattered,  their  effectiveness 
wonld  be  destroyed.  But  suppose  that  by  properly  arranged  telegraph 
lines  notice  should  be  given  from  the  western  side  of  the  plains  that  a 
horde  was  moving,  and  that,  from  the  direction  of  the  wind,  &c,  it 
might  be  expected  along  a  certain  line,  and  that  the  Army  should  be 
waiting  at  the  proper  point,  how  much  is  it  possible  a  corn-field  of  160 
acres  would  be  worth  after  a  company  of  unwilling  soldiers  had  fought 
grasshoppers  over  it  for  two  days  I  Writers  and  others  in  attempting 
to  show  or  illustrate  what  may  be  done  in  this  oouutry  by  what  is  dono 
in  other  countries  too  often  forget  the  vast  difference  in  the  rights  of 
individuals  in  the  two.  They  forget  that  the  soldier  here  is  a  man  and 
a  citizen,  and  not  a  mere  machiue,  and  while  always  willing  voluntarily 
to  assist  in  time  of  distress  and  calamity,  without  debating  whether 
there  is  any  obligation  to  do  so,  wheu  this  is  made  a  requirement,  it  is 
a  very  different  thing  with  him.  The  result  would  therefore,  beyond 
all  doubt,  prove  wholly  unsatisfactory. 

The  want  of  the  time  and  place  of  the  arrival  of  these  hordes  are  very 
material  difficulties  to  commence  with.  But  let  us  suppose  all  the  farm- 
ers of  our  border  States  were  thoroughly  armed  and  equipped  with  ill 
the  machinery,  nostrums,  and  patent  appliances  American  ingenuity 
and  entomological  science  could  devise.  What  could  they  do  in  tht 
way  of  contending  with  one  of  those  immense  swarms  which  sweep  dowi 
upon  them  in  such  countless  myriads? 

As  a  large  portion  of  the  readers  of  this  have  never  witnessed  the 
movements  of  oue  of  these  swarms,  and  in  order  to  illustrate  in  as  forci- 
ble a  manner  as  possible  the  difficulties  under  which  our  border  farmed 
labor  at  such  times,  I  ask  them  to  take  their  stand  with  me,  in  imagi- 
nation, on  one  of  those  beautiful  grassy  hillocks  everywhere  met  with  it 
Kansas,  Nebraska,  Dakota,  and  Southwestern  Miunesota.  First,  look 
over  the  spreading  valleys  outlined  with  graceful  curves,  and  sweeping 
downwards  with  scarcely  perceptible  slope  towards  the  south,  white 
beyond  in  every  direction  the  rolling  prairies  stretch  out  as  far  as  tin 
eye  can  reach,  while  somewhat  regularly  over  their  surfaces  (consequent 
upon  the  alternate  section  laud-grants)  like  little  islands  in  the  sea  art 
seen  the  farms.  Compare  the  amount  of  occupied  and  actually  culti- 
vated land  with  the  broad  surrounding  expanse  of  unoccupied  land- 
Let  the  reader  now  extend  his  imagination  a  little  farther.  It  is  a  beafr 
tiful  morning,  about  the  iirst  of  August ;  not  even  a  fleecy  cloud  speck* 
the  sky,  although  a  refreshing  breeze  is  sweeping  down  from  the  nor* 
west  ;  the  fields  of  corn  in  sight  reflect  the  silvery  beams  from  seasfl 
waving  leaves,  while  their  tasseled  heads  gently  bow  before  thebree*  ~ 
All  at  once,  about  ten  o'clock,  a  dark  shadow  is  seen  moviug  rapiflf  - 
over  the  plains  from  the  northwest  ;  the  rays  of  the  sun  are  suddenft  ** 
cut  off,  and  the  entire  scene  appears  as  though  beneath  some  vastca* 
opy  which  has  been  overspread.    But  in  a  moment  the  mystery  is & 

\ 
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plained  ;  for  gazing  upwards  we  behold  the  heavens  filled  with  broad, 
iving,  silvery  snowflakes,  and  then  a  shower  thick  as  rain,  but  drop- 
ring  like  pebbles,  striking  our  hats,  hands,  and  upturned  faces  aud  the 
ground  around  with  a  sudden  and  peculiar  thud.  Grasshoppers,  grass- 
toppers  by  the  million  !  is  the  exclamation  which  explains  the  mystery. 

Onward  they  come  a  dark  continuous  cloud 
Of  congregated  myriads  numberless, 
The  rushing  of  whose  wings  is  as  the  sound 
Of  a  broad  river  headlong  in  its  course 
Plunged  from  a  mountain  summit,  or  the  roar 
Of  a  wild  ocean  in  the  autumn  storm, 
Shattering  its  billows  on  a  shore  of  rocks. 

We  watch  the  myriads  of  restless  workers  for  a  few  hours,  and  ere 
he  sun  has  set  see  the  corn  stripped  of  its  green  leaves,  and  the  beau- 
ifal  green  coveriug  of  the  scene  changed  to  an  almost  barren  waste. 

It  is  true  this  is  given  as  an  imaginary  sketch,  but  those  who  have 
>eheld  the  arrival  of  these  hordes  will  scarcely  consider  it  greatly  exag- 
gerated or  far  from  correct. 

Numerous  letters  and  statements  from  eye-witnesses  of  the  late  inva- 
sion might  be  given  which  would  show  that  the  picture  I  have  given  is 
not  overdrawn.  In  one  of  the  letters  in  Professor  Riley's  Eeport  for 
L875  1  find  the  following  statement,  which  shows  the  rapidity  with  which 
these  devourers  work : — u  They  appeared  on  Sunday,  July  2G,  at  about 
B  o'clock  p.  m.  They  were  so  thick  in  the  air  that  they  appeared  like 
ft  heavy  snow-storm ;  those  high  in  the  air  forming  apparently  light, 
fleecy  clouds,  while  those  dropping  to  the  earth  resembled  flakes  of  fall- 
ing snow.  Next  morning,  Mouday,  the  27th,  at  daylight,  the  country 
*ras  literally  covered  with  grasshoppers.  Soon  after  suurise  they  col- 
lected on  the  growing  crops,  young  trees,  etc.,  and  commenced  eating, 
and  before  night  had  eaten  the  leaves  from  almost  every  green  thing." 
A.  resident  of  Nebraska,  whose  place  I  had  visited  before  the  invasion, 
describing  their  appearance,  stated  that  they  arrived  about  10  a.  m., 
darkening  the  sky  with  their  numbers;  that  by  3  p.  m.  the  corn — the 
chief  crop  of  that  section — was  completely  stripped  of  its  blades. 

Now  what  can  the  farmer  do  with  the  one  or  two  assistants  of  his 
family,  aided  by  all  the  appliances  they  could  operate,  in  preserving  a 
field  of  eighty  or  a  hundred  acres  of  corn  from  such  an  attack  as  this ; 
©specially  when  we  remember  that  as  soon  as  it  is  cleared  of  one  set  of 
these  devourers,  another  stands  ready  to  pour  in  upon  it  from  the  sur- 
rounding prairies  ?  Beside,  there  can  be  no  combination  of  forces,  for 
at  such  times  all  are  similarly  situated,  aud  delay  is  fatal.  So  far,  man 
appears  to  be  powerless  at  such  times,  as  with  the  force  the  pioneer 
farmers  of  these  border  States  usually  have  at  command  but  little  pro- 
gress could  be  made  towards  harvesting  their  crops  after  the  swarms  have 
appeared,  and  even  if  this  were  possible,  which  is  seldom  the  case,  it  is 
Usually  valueless  except  as  fodder;  but  even  this  would  be  worth  the 
•rouble,  as  it  would  assist  in  preserving  the  stock. 
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The  farmer  on  such  occasions  usually  sits  dowo  in  blank  despair,  and 
in  gloomy  silence  beholds  the  work  of  destruction;  nor  can  we  wonder 
at  it  when  we  consider  the  suddenness  and  magnitude  of  the  attack. 
It  is  therefore  certain  that  the  only  means  of  counteracting  these  inroads 
must  be  preventive ;  and  therefore  it  may  well  be  asked,  What  are  they, 
and  are  any  of  them  feasible  I 

1st.  It  would  certainly  be  in  vain  for  eveu  the  national  government 
to  attempt  to  exterminate  these  insects  by  destroying  their  eggs  in  the 
various  hatching-grounds  which  extend  from  British  America  to  Colo- 
rado. 

2d.  If  the  swarms  which  reach  the  border  States  come  from  a  limited 
area  along  the  east  flank  of  the  mountains,  the  destruction  of  the  eggs 
by  any  temporary  means,  even  if  possible,  would  be  of  comparatively 
little  value,  as  the  hordes  sweeping  down  from  the  mountain  regions 
would  soon  replace  them.  Irrigation,  so  far  as  I  can  see,  is  the  only 
permanent  means,  and  this,  I  am  satisfied,  from  a  careful  study  of  ;be 
drainage  of  these  regions,  is  possible  only  in  the  area  named,  and  in  a 
portion  of  that  sectiou  of  the  Upper  Missouri  west  of  the  Judith  Moaut- 
ains. 

3d.  Signal -stations  in  these  regions  connected  by  telegraph  lines  with 
the  section  they  visit  might  possibly  give  warning  in  time  to  gather 
such  crops  as  would  be  of  value,  but  these  lines  would  have  to  be  so 
arranged  as  to  trace  the  usual  liu  e  of  march  of  these  insects.  What 
effect  tiring  the  prairies  on  their  approach  would  have  I  am  unable  to 
say,  but  it  is  possible  this  might  cause  them  to  move  on,  as  was  the  case 
in  some  instances  mentioned  in  the  accounts  of  their  invasions  records). 

4th.  Although  I  have  but  little  faith  in  Indian  industry,  yet  it  mar 
be  that  a  premium  offered  for  eggs  and  grasshoppers  would  induce 
Indians  to  gather  them  in  the  regions  over  which  they  roam  ;  and,  as  the 
government  undertakes  to  teed  these  people,  it  might  be  well  enough  to 
make  the  trial,  and  thus  perhaps  beget  in  the  younger  Indians  some  faint 
idea  of  industry  and  its  results.  If  the  experiment  should  prove  suc- 
cessful it  would  be  some  help,  be  it  ever  so  small,  towards  staying  the 
ravages  of  these  locust  pests,  and  it  would  be  simply  another  mod.  of 
paying  the  Indian,  and,  if  rightly  planned,  no  additional  expense  to  the 
government. 

As  regards  the  resulting  brood,  the  farmer  does  not  appear  to  be  so 
helpless  as  he  does  with  the  incoming  hordes.  The  former  coming 
gradually,  and  presenting  various  points  of  attack,  does  not  till  him  with 
terror,  as  do  the  suddenness  and  magnitude  of  the  attack  in  the  latter 
case.  In  an  article  of  mine,  recently  published  in  the  Prairie  Farmer,! 
stated  that  the  farmers,  after  a  few  years'  experience  with  these  in.*ect-s 
generally  learn  all  the  means  of  local  defense  possible;  and,  as  a  geu- 
eral  rule,  the  entomologist  must  learn  these,  not  from  any  scientific 
knowledge  of  the  insect,  but  from  the  practical  experiments  made  by 
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the  farmer.  All  modes  of  attack  and  defense  which  depend  in  any  way 
upon  the  knowledge  of  the  habits  of  the  insect  which  are  not  patent  to 
the  unscientific  eye,  the  entomologist  is  expected  to  perceive  sooner  than 
those  who  are  not  entomologists. 

Although  the  farmer  does  not  feel  himself  so  helpless  before  the  batching 
brood  as  be  does  before  the  migratory  hordes,  still  that  he  does  not  feel 
Me  to  entirely  control  them,  even  after  long  experience,  is  shown  by 
the  following  extracts  from  a  letter  sent  me  this  season  by  a  Nebraska 
farmer,  who  has  some  practical  experience  in  the  matter : — "  I  am  a 
iiard  working  farmer,  forty-six  years  old;  came  to  Nebraska  in  1855 ; 
tiave  a  good  farm  and  seven  children,  and  would  be  getting  along  very 
well  if  the  grasshoppers  would  let  me  alone.  They  are  getting  worse 
md  we  cannot  stand  it  much  longer.  I  only  got  five  bushels  of  corn  to 
;he  acre  last  year,  yet  I  had  to  help  others ;  and  now  we  have  millions 
af '  hoppers'  again.  Plowing,  rolling  and  burning  does  but  little  good. 
Wise  men  aay  there  is  a  parasite  killing  them.  Well,  we  know  some- 
thing of  the  4  hoppers'  and  the  parasite;  it  nsver  kills  many  of  them, 
lor  any  of  them  until  they  are  nearly  grown.  But  the  birds  eat  mil- 
ions  of  them  before  they  are  larger  than  a  grain  of  wheat.  The  small 
srrasshoppers  are  too  quick  for  domestic  fowls,  but  they  get  some  of 
:hem  when  they  are  small  and  many  of  the  larger  ones.  I  think  the 
birds  have  eaten  half  of  those  hatched  on  my  farm,  but  they  are  getting 
too  large  for  them  (date,  June  2,  1875).  The  farmers  will  all  tell  you 
the  birds  eat  them,  but  they  have  killed  many  of  the  birds." 

First,  tlie  destruction  of  the  eggs  deposited. — In  thickly  settled  countries, 
ffhere  labor  is  cheap,  and  there  are  large  landed  estates,  as  France  and 
[taly,  it  may  be  possible  to  do  this  somewhat  effectually,  and  it  will  effect 
something  even  in  our  border  States;  but  when  the  invasion  is  general, 
md  the  eggs  are  deposited  over  a  large  area,  what  can  the  fanners  do 
owards  destroying  them,  not  only  on  the  farms,  but  on  the  much  larger 
irea  surrounding  them? 

The  following,  from  a  French  newspaper  in  1841,  will  give  some  idea 
>f  the  work  of  collecting  grasshoppers  in  Southern  Europe : — "  Such 
nimense  quantities  of  grasshoppers  have  appeared  this  year  in  Spain 
hat  they  threaten  in  some  places  to  entirely  destroy  the  crops.  At 
IMnriel,  in  the  province  of  Cuidad-Real,  three  hundred  persons  are 
constantly  employed  to  collect  these  destructive  insects,  and  though 
:hey  destroy  seventy  or  eighty  sacks  every  day,  they  do  not  appear  to 
liminish."  This  shows  the  number  employed  on  a  limited  area.  From 
whence  will  come  a  corresponding  force  for  the  broad  area  of  our  border 
States  ! 

As  a  practical  test,  let  us  take  a  county  in  Kansas,  say  Rice  County, 
which  has  an  area  of  720  square  miles,  and  a  population,  according  to 
the  last  report  of  the  Kansas  Board  of  Agriculture,  of  2,3%,  and  a 
voting  population  of  2G0  or  275.    Suppose  eggs  to  have  been  deposited 
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generally  over  this  area,  what  progress  could  this  number  of  persons 
have  made  towards  collecting  or  destroying  them  daring  the  season  f 
But  let  us  see  the  condition  after  the  invasion.  A  correspondent  of  the 
board  writes : — "  Having  traveled  over  the  largest  portion  of  our  county, 
I  find  that  about  three-fourths  of  our  people  are  almost  entirely  desti- 
tute of  food,  fuel,  and  clothing.  Some  are  now  living  on  boiled  wheat, 
and  not  half  enough  of  that."  Aud  the  report  adds: — "  S.  T.  Kelsey 
thinks  that  500  persons  in  Rice  County  will  need  assistance."  And  now 
we  may  ask  in  what  condition  they  were  to  devote  their  time  in  collect- 
ing grasshoppers9  eggs,  when  want  was  staring  them  in  the  face.  Had 
a  liberal  reward  beeu  offered  by  the  State  or  general  government, 
although  they  might  have  made  but  little  progress  in  the  work  as  com- 
pared with  the  amount  necessary  to  be  done  to  be  effectual,  still  it 
would  have  done  some  good,  and  would  have  afforded  at  the  same  time 
some  relief;  and  I  believe  that  it  is  always  best,  when  it  can  be  done, 
to  apply  a  remedy  which  will  do  good  in  one  direction,  if  it  fails  in 
another. 

[Note. — Since  writing  the  above,  many  new  facts  in  reference  to  the 
history  and  habits  of  C.  spretus  have  Men  ascertained,  and  will  be  pub- 
lished in  the  report  of  the  U.  S.  Entomological  Commission ;  although  in 
•correcting  proof  now  (1878),  I  have  preferred  to  allow  what  was  written 
in  1875  to  remain  as  it  was,  that  the  advance  in  our  knowledge  may  be 
shown  by  comparison.] 

Destruction  of  the  larva:  and  pupcc. — A  number  of  methods  to  accom- 
plish this  desirable  end  have  been  tried  and  recommended,  as  rolling 
the  sin  face  in  order  to  crush  them,  collecting  and  destroying  them  in 
various  ways,  burning,  etc.  There  is  no  doubt  but  each  of  these  meth- 
ods will  effect  something,  aud  may  well  be  tried,  according  to  circum- 
stances; and  in  thickly  settled  districts,  where  the  larger  portion  of  the 
land  is  under  cultivation  and  the  force  at  command  comparatively 
strong,  these  means,  and  some  others  which  are  hereafter  mentioned, 
may,  and  probably  will,  suffice  to  hold  the  enemy  in  check,  especially 
if  the  farmers  maintain  their  courage  and  fight  the  battle  bravely  aud 
in  concert.  In  thinly  populated  districts,  and  even  where  the  larger 
portion  of  the  land  is  not  cultivated  and  the  force  at  command  is  weak, 
the  case  is  not  so  hopeful,  as  the  surrounding  uncultivated  sections  will 
furnish  a  new  supply  as  rapidly  as  the  previous  one  is  destroyed.  Pro- 
lessor  Riley  informs  us  that  ditching  as  practiced  in  Western  Missouri 
appears  to  be  the  most  effective  mode  of  defense  adopted,  and  he  thinks 
will  prove  a  specific  against  the  young.  A  ditch  of  the  dimensions  he 
gives — two  feet  deep  and  two  wide,  with  sharply  perpendicular  sides- 
will  doubtless  prove  an  effectual  barrier  against  the  young  larvae,  but 
the  pupjc,  though  halting  for  a  time,  will  soon  make  the  leap,  and  then 
the  column  will  press  ouward.  But  it  must  be  remembered  that  it 
requires  time  to  dig  a  ditch  of  these  dimensions  around  an  entire  farm: 
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rotect  a  single  field  of  forty  acres  requires  a  mile  of  ditching,  or  the 
oval  of  nearly  800  cubic  yards  of  earth,  which,  in  most  cases,  the 
ler  and  his  son  or  single  hand  will  have  to  do.* 
have  noticed  the  larger  irrigating-ditches  in  Utah,  with  a  water- 
ace  from  three  to  four  feet  wide,  covered  with  wingless  crickets 
abrus  simplex),  which  were  floating  helplessly  onward ;  bat  although 
was  the  case,  the  marching  column  passed  on  in  its  course  with 
paratively  undiminished  numbers.  And  in  Utah  and  Colorado  these 
bes  form  but  little  impediment  to  the  movements  of  the  pupae  of  the 
pretus.  In  the  cool  of  the  morning,  in  those  mountain  regions,  the 
lers  frequently  drive  the  semi-torpid  youug  into  the  irrigating- 
hes,  firing  straw  placed  along  one  side  to  catch  those  that  leap  the 
h.  But  among  the  chief  agencies  in  this  work  of  destruction  I  am 
>osed  to  class  birds  and  fowls,  and  to  this  end  would  recommend  to 
legislatures  of  the  States  suffering  from  these  visitations  the  passage 
tringent  laws  stopping  entirely  the  destruction  of  all  insect-eating 
s,  not  for  a  portion  of  the  year  only,  but  for  the  entire  year,  and 
ring  a  premium  for  the  destruction  of  rapacious  birds.  Let  au  oflfi- 
be  appointed  in  each  district,  if  necessary,  composed  of  four  or  five 
Dties,  whose  duty  it  shall  be  to  see  that  the  laws  are  enforced,  and 
>  shall  also  experiment  in  introducing  and  multiplying  the  English 
rrow  or  some  other  insect-eating  bird  of  similar  habits.  It  would  be 
I,  also,  for  the  State  and  county  agricultural  societies  to  encourage 
increase  of  domestic  fowls  as  far  as  possible.  Hogs  should  be 
ed,  as  they  are  not  only  fond  of  these  insects,  and  also  army-worms, 
would  also  soon  learn  to  hunt  for  the  egg-sacks  as  they  do  for  acorns 
ak-forests. 

driving  into  traps  anil  ditches  are  remedies  which  have  long  been 
2ticed.  Scott  in  his  "  Excursions  in  Honda  and  Granada",  as  quoted 
Kirby  says : — "  During  our  ride  from  Cordova  to  Serville  we  observed 
iinber  of  men  advancing  in  skirmishing  order  across  the  country  and 
ishing  the  ground  most  savagely  with  long  flails.  Curious  to  know 
it  could  be  the  motive  for  this  Xerxes-like  treatment  of  the  earth, 
turned  out  of  the  road  to  inspect  their  operations,  and  found  they 
e  driving  a  swarm  of  locusts  into  a  wide  piece  of  linen  spread  on  the 
mid  some  distance  before  them,  wherein  they  were  made  prisoners." 
by  adds  in  a  note: — "  The  same  plan  is  adopted  for  the  destruction  of 
se  insects  in  some  parts  of  the  United  States;  deep  trenches  being  dug 
he  end  of  the  fields,  into  which  the  grasshoppers  are  driven  with  branches, 
I  then  destroyed  by  throwing  earth  upon  them."  What  has  been 
leficial  heretofore  may  be  so  again,  and  because  it  is  old  is  no  reason 
rejecting  it  for  something  new  until  thoroughly  tried. 
*ut  without  discussing  further  the  various  methods  of  defense  against 

Subsequent  observations  have  convinced  me  that  the  young  locusts  can  be  fought 
h  a  good  degree  of  success,  and  that  ditching  is  practicable  and  one  of  the  best 
edies  that  can  be  adopted. 


i 
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the  young,  which  experience  and  ingenuity,  together  with  some  knowl- 
edge of  the  insect,  may  devise,  I  most  sum  up  the  matter,  and,  after 
noticing  some  Acridian  peculiarities  of  this  season,  close  this  note,  which 
is  already  too  extended. 

1st.  It  is  impossible  to  tell  what  may  be  done  towards  preventing 
their  incursious  into  the  border  States  until  their  history  has  been  more 
thoroughly  t  raced.  This  can  only  be  done  through  the  general  govern- 
ment aud  with  the  aid  of  the  military  posts  and  stations. 

2d.  While  it  would  be  folly  to  undertake  to  exterminate  them  in  their 
native  haunts  by  destroying  the  eggs  or  the  insects,  yet,  if  it  be  possible 
to  induce  the  Indian  s  by  rewards  to  collect  the  eggs  and  yonng  along  the 
west  side  of  the  Plains,  it  would  be  wise  to  do  so,  and  would,  as  a  mat 
ter  of  course,  do  something  toward  diminishing  them  and  keeping  the 
Indian  squaws  at  least  employed,  for  I  doubt  exceedingly  as  to  the  male 
Indians  doing  much  in  this  line,  as  they  are  so  lazy. 

3d.  If  it  is  fouud  that  the  hatching-grounds  of  the  invading  swarms 
are  in  the  areas  mentioned  heretofore,  it  would  be  well  for  the  govern- 
ment to  give  all  its  land  of  that  section  to  induce  immigration  thereto, 
and  the  settlement,  irrigation,  and  cultivation  thereof. 

4th.  When  investigation  shows  the  usual  hatching-regions,  if  such 
there  be,  and  liue  of  travel,  signal-stations  connected  by  telegraph  lines 
with  the  sections  subject  to  invasion  nipy  do  much  good  by  giving 
waruing  of  the  coming  locust  storm. 

5th.  It  would  be  wise  for  the  people  of  Nebraska  and  Kansas  to  rely 
more  upon  wheat  and  root  crops,  as  the  hordes  usually  come  too  late  to 
injure  the  former  and  cannot  so  greatly  injure  the  latter  as  other  crops. 
But  for  the  season  after  the  incursion,  when  the  young  are  expected  to 
hatch,  this  order  will  have  to  be  somewhat  reversed.  This  brauch  of 
the  subject,  I  think,  has  not  received  the  attention  of  the  farmers  of  the 
border  States  which  it  deserves. 

Gth.  It  would  be  well  for  the  States  visited  to  offer  rewards  for  the 
eggs  and  young,  for  although  it  might  do  but  little  towards  thinning  the 
ranks  of  the  pests  it  would  do  some  good  in  this  direction,  and  would 
afford  a  means  of  subsistence  to  the  unfortunate. 

7th.  These  States  should  make  stringent  laws  protecting  the  insect- 
eating  birds,  and  adopt  a  method  of  enforcing  them  that  would  be  car- 
ried out.  It  will  pay  them  to  employ  a  naturalist  to  determine  those 
species  which  should  be  preserved  and  those  for  whose  destruction  a  re- 
ward should  be  offered.  In  addition  to  this,  farmers  should  raise  au 
abundance  of  domestic  fowls,  which  will  furnish  food  as  well  as  assist 
iii  destroying  the  locusts. 

Sth.  It  would  be  well  for  the  fanners  to  raise  more  hogs  wheievet  the 
grounds  are  protected  by  fences  and  they  cau  be  allowed  to  range. 

9th.  Ditching  against  the  young  larva;,  and  driving  into  ditches  aud 
fire,  and  such  other  local  remedies  as  the  situation  and  means  at  band 
may  suggest,  should  be  employed,  and  the  farmer  should  bravely  fight 
the  buttle. 
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Although  the  resulting  brood  generally  proves  more  destructive  in 
;he  mountain  regions  than  the  incoming  storm,  yet  this  does  not  appear 
jo  far  to  have  been  the  ease  in  the  Mississippi  Valley ;  and  as  a  pre- 
ventive or  remedy  for  the  original  hordes  dispenses  with  the  necessity 
)f  battling  with  their  progeny,  it  is  against  these  the  general  govern- 
nent  should  direct  its  efforts  in  an  earnest  and  determined  manner. 

From  what  is  known  of  the  habits  of  this  species  we  may  be  assured 
/hat  it  will  never  become  a  permanent  resident  of  t^e  Mississippi  Val- 
ey,  as  its  sudden  transfer  from  the  dry  and  rarifled  air  of  the  elevated 
nountain  regions  to  the  heavy  and  moist  atmosphere  of  the  States 
-equires  too  rapid  a  change  in  its  nature  for  it  to  undergo.  But,  sup- 
posing it  should  become  habituated  to  this  region  and  overcome  all 
climatic  difficulties,  it  is  very  probable,  in  fact  I  might  say  almost  cer- 
ain,  that  it  would  lose  its  migratory  disposition,  and  if  but  a  variety  of 
l.femurrubrum,  as  I  strongly  suspect,  would  in  all  probability  revert 
o  that  form.  N 

The  origin  of  the  migratory  habit  of  this  species  is  an  interesting 
inestion,  and,  I  am  inclined  to  think,  is  directly  connected  with  the 
>rigin  of  the  treeless  plains  of  those  western  regions.  If,  as  I  have 
ntimated,  it  is  a  variety  of  0.  femur-rubrum,  it  is  highly  probable  the 
atter  appeared  first  in  the  older  districts  of  the  Atlantic  area  in  it* 
present  or  some  earlier  form,  and  gradually  extended  west,  and,  as  is 
lsual  with  the  group  to  which  it  belongs,  as  it  ascended  to  the  colder 
•egions  of  the  Rocky  Mountain  Range,  would  have  assumed  the  short- 
ringed  form,  unless  prevented  by  some  compensating  cause.  The  re- 
peated burnings  of  the  prairies  may  have  caused  frequent  removals,  and 
bus  have  given  origin  to  its  longer  wings  and  migrating  disposition. 
[  am  aware  the  question  may  be  asked,  Why  did  not  the  same  thing 
>ccur  with  other  species  1  But  if  the  reader  will  carefully  examine  the 
ist  and  localities  of  the  United  States  Acridii,  he  will  find  but  few  spe- 
sies  which  belong  to  both  the  eastern  and  western  regions ;  the  belt 
vhich  once  formed  the  water-line  north  aud  south  through  the  conti- 
nent forms  a  more  distinct  line  between  Acridian  districts  than  even 
;he  Rocky  Mountain  Range,  as  I  have  shown  iu  a  former  paper.  But 
his  is  a  question  requiring  a  more  thorough  investigation  thau  I  can 
'ive  it  in  this  note,  even  had  I  the  data  necessary  and  felt  able  to  do 
jo  with  my  limited  geological  knowledge.  I  therefore  simply  throw 
>ut  the  thought,  to  call  the  attention  of  others  to  the  subject. 

There  is  auother  fact  presented  this  season  in  regard  to  this  group  of 
he  Caloptenij  to  which  I  wish  for  a  moment  to  call  attention. 

As  shown  in  my  Synopsis,  *and  as  confirmed  by  other  entomolo- 
gists, the  chief  difference  betweeu  the  spretus  and  feniur-rubrum  is  the 
notch  in  the  last  abdominal  segment  of  the  male  in  the  former  and  its- 
absence  in  the  male  of  the  latter  species,  and  the  longer  wiugs  of  the 
former. 

Heretofore,  the  femur  ruhrum,  as  thus  marked,  has  always  Iw^w  Q^' 
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most  common  species  in  tbis  section  (Southern  Illinois),  and  could, 
throughout  the  summer  and  fall  and  even  during  the  spring,  be  found 
at  any  time  in  the  fields  and  along  the  highways;  but,  strange  to  say, 
this  season  that  form  has  entirely  disappeared,  and  has  been  replaced 
by  a  rather  more  slender  form,  with  the  last  segment  distinctly  notched 
and  the  wings  lengthened,  resembling,  and  apparently  identical  with, 
Professor  Riley's  C.  atlanis.  How  are  we  to  account  for  this  f  It  will 
not  do  to  call  it  a  .hybrid  between  the  spretns  and  the  femur-rubrum,  as 
the  former  has  never  been  known  to  visit  this  region,  at  least  in  num- 
bers sufficient  to  attract  attention,  the  great  army  last  season  having 
penetrated  but  a  short  distance  into  the  western  side  of  Missouri.  Ror 
will  it  do  to  say  my  examinations  have  not  been  sufficiently  thorough, 
for  1  have  kept  watch  of  them  during  the  entire  summer,  gathering 
hundreds,  and,  although  finding  some  variation,  have  failed  so  far  to 
find  a  siugle  femur-rubrwn. 

I  am  also  informed,  by  a  letter  just  received  from  Professor  Burril,of 
the  Industrial  University  at  Champaign,  in  this  State,  that  since  he 
noticed  an  article  I  recently  published  on  this  subject,  he  has  paid  some 
attention  to  the  matter,  and  finds  the  same  thing  true  there.    I  also  ob- 
serve a  note  in  the  last  number  of  the  American  Naturalist,  from  Dr. 
Packard,  mentioning  the  occurrence  of  spretus  (probably  atlanis)  in  Mas- 
sachusetts.   Also  the  very  fact  that  Professor  Riley  last  year  mentions  the 
intermediate  form,  which  he  names  as  a  new  species,  and  which  had  never 
before  attracted  attention,  coincides  with  the  other  facts  I  have  men 
tioned.    Here,  then,  beyond  dispute,  a  remarkable  chauge  is  taking 
place,  which  gives  rise  to  a  number  of  important  questions.     And  first 
of  these  is,  What  is  the  cause  of  this  f    I  think  it  is  owing  chiefly,  if 
not  entirely,  to  climatic  influences,  and  forms  an  index  to  the  great 
changes  in  specific  characters  which  may  be  effected  by  a  change  of 
climate.     If  I  am  correct  in  this,  it  follows  that  when  the  climate  re- 
verts to  its  normal  condition  the  species  will  do  the  same;  and,  on  tbe 
contrary,  if  one  should  be  permanent  the  other  will  also,  in  all  proba- 
bility, be  the  same. 

I  may  also  notice,  as  bearing  upon  this  point,  the  fact  (for  since  tbe 
publication  of  my  recent  article  I  have  ascertained  it  is  a  fact)  tbat 
Caloptenns  differentialis  Tbos.  has  been  seen  in  the  central  part  of  tbis 
State  Hying  in  bodies  at  considerable  height,  and  apparently  migrating. 

Acrid  htm  emarginatum  Uhl.,  a  Western  species,  never  before  known 
to  occur  east  of  the  Mississippi,  has  been  discovered  this  season  as  far 
east  as  lHoomington  in  this  State.  These  facts  are  certainly  important 
and  instructive,  and  deserve  careful  consideration. 

The  chief  practical  questions  connected  with  this  subject,  and  whicb 
more  directly  concern  our  agriculturists,  are  these: — (1)  Will  invasions 
of  the  C.  spretus  grow  more  and  more  frequent  ?  (2)  Will  it  continneto 
extend  its  limits  farther  and  farther  eastward  ?  (3)  Will  the  changes 
now  taking  place  result  in  producing  migratory  hordes  in  our  midst f 
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To  the  first  of  these  questions  we  may  answer  briefly,  the  spread  of 
the  population  has  brought  these  irruptions  more  into  notice  than  for- 
merly, and  from  this  cause  they  appear  more  frequent.  But  this  does 
not  fully  account  for  all  the  facts,  and  therefore  we  must  suppose  that 
a  succession  of  similar  climatic  conditions  has  caused  more  frequent 
migrations ;  and  that  with  the  changes  in  this  respect  there  will  be  a 
corresponding  change  in  the  effect.  In  answer  to  the  other  questions, 
we  may  state  that  unless  there  should  be  a  remarkable  permanent 
change  in  the  climate,  we  need  have  no  fears  of  such  results. 


iRT.  XXII -ON  THE  HEMIPTERA  COLLECTED  BY  DR.  ELLIOTT 
CODES,  U.  S.  AM  IN  DAKOTA  AND  MONTANA,  DURING  1873-74.* 


By  P.  R.  Uhleb. 


HETEROPTERA. 
CORIMEL^ENITLE. 

Corimeljena,  White. 
.  Corimelcena  pulicaria. 

Odontoscelie  pulicarius,  Germar,  Zeits.  vol.  i,  p.  39,  No.  6. 

Inhabits  Dakota,  and  is  found  to  be  widely  distributed  throughout 
Castern  North  America,  from  near  Quebec  to  as  far  south  as  Gal- 
eston,  Tex. 

PACHYCORID.E. 

Homjemus,  Dallas. 
L  Eomcemus  ceneifrons. 

Scuieltera  aneifrons,  Sat,  Long's  Exped.  Appendix,  p.  229,  No.  2. 

Obtained  near  Pembina,  Dak.,  and  from  the  vicinity  of  Mouse  River, 
August  29,  1873. 

Subfamily  EURYGASTRINA. 

EURYGASTER,  Lap. 

►-  Eurygaster  alternatus. 

Tetyra  alter  nata,  Sat,  Amer.  Entomology,  vol.  i,  p.  43,  tab.  3,  fig.  3. 

Collected  from  the  prairies  near  Mouse  River,  August  29,  from  near 
^embina,  from  Turtle  Mount,  Dakota,  and  from  the  Milk  River  region 
n  Northern  Montana. 

CYDNID.E. 

Sehibus,  Amyot  &  Serv. 
r-   Sehirus  ductus. 

Fentatoma  cincta,  Palisot-Beauv.  Ida.  Air.  et  Ame>.  p.  114,  pi.  8,  fig.  7. 
Cydnus  lygatus,  Sat,  Heteropt.  p.  10,  No.  1. 

Found  near  Pembina,  and  near  Mouse  River  on  August  29, 1873. 

*  [See  note,  p.  481,  anted. — Ed.] 
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Subfamily  ASOPINA. 

Peeillus,  St&l. 

5.  Perillu8  exaptus. 

Pentatoma  exapta,  Say,  Jo  urn.  Acad.  Pbila.  vol.  iv,  p.  313,  No.  3. 

Brought  from  tbo  Milk  River  region  in  1874. 

6.  Perillu8  claudus. 

Pentatoma  clauda,  Say,  Journ.  Acad.  Pbila.  vol.  iv,  p.  313,  No.  3.  , 

Collected  near  Turtle  Mount,  July  24,  1873. 

Podisus,  St&l. 

7.  Podisus  cynicus. 

Pentatoma  cynica,  Say,  Heteropt.  p.  3,  No.  1. 

Inhabits  tbe  plains  near  Pembina,  and  was  obtained  also  near  Moose 
River,  August  L'9, 1873,  and  in  the  Milk  River  region. 

Subfamily  PENTATOMINA. 

COSMOPEPLA,  St&l. 

8.  Cosmopepto  carnifex. 

Cimex  carnifex.  Fab.  Ent.  Syst.  Suppl.  p.  535,  No.  162. 

Collected  from  near  Pembina  in  June ;  from  Turtle  Mount,  July  24; 
and  from  the  Milk  River  region 

Ccenus,  Dallas. 

9.  Ccenus  delius. 

Pentatoma  delta,  Say,  Heteropt.  p.  8,  No.  18. 

From  the  vicinity  of  Pembina;  also  from  Mouse  River  region,  Au- 
gust 29. 

Lioderma,  Uhier. 

10.  Lioderma  viridimta. 

Lioderma  riridicata,  Uhler,  iu  Wheeler's  Report  on  Nevada,  Utah,  Ac,  p.  830, 
pi.  42,  Gg.  11. 

Obtained  iu  the  Milk  River  region,  Montana. 

COREID^E. 

Alydus,  Fab. 

11.  Alydus  eurintts. 

Lygceus  curinus,  Say,  Journ.  Acad.  Philad.  vol.  iv,  p.  324,  No.  5. 

From  Pembina  5  Turtle  Mount,  July  24,  and  from  Milk  River  region. 

Neides,  Latr. 

12.  N'eides  muticus. 

Berytus  muticus.  Say,  Heteropt.  New  Harmony,  p.  13. 

Found  in  the  vicinity  of  Pembiua  5  date  not  given. 
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Harmostes,  Barm. 

3.  Harmostes  reflexulvs. 

Syromastes  reflexulus,  Say,  Heteropt.  p.  10,  No.  1. 

From  near  Mouse  River,  August  29. 

Corizus,  Fallen. 

4.  Corizus  lateralis. 

Coreus  lateralis,  Say,  Journ.  Acad.  Philad.  vol.  iv,  p.  320,  No.  4. 

Corizus  lateralis,  Signoret,  Ann,  Soc.  Ent.  France,  sex.  3,  vol.  vii,  p.  97,  No.  36. 

Brought  from  Turtle  Mount,  July  23. 

5.  Corizus  punctiventris. 

Corizus  punctiventris,  Dallas,  Brit.  Mas.  List  Hemipt.  vol.  ii,  p.  523,  No.  3. 
Corizus  borealis,  Uhler,  Proceed.  Acad.  Philad.  1361,  p.  284. 

Found  in  the  vicinity  of  Pembina  in  June. 

LYG^EID^E. 

Lyg^eus,  Fab. 

6.  Lygccus  reclivatus. 

Lygaus  reclivatus.  Say,  Journ.  Acad.  Philad.  vol.  iv,  p.  321. 

The  presence  of  moisture  in  the  soil,  together  with  suitable  shelter, 
ia$r  be  necessary  for  the  growth  of  Asclepias,  upon  which  this  species 
ves.  Although  the  expedition  of  1873  traversed  the  Plains  at  the  right 
Bason  for  obtaining  this  insect,  no  specimens  were  secured ;  and  as 
ae  sweeping- net  was  constantly  employed,  it  would  certainly  have  beeu 
aptured  if  present.  Not  until  the  Milk  Eiver  region  was  reached  (the 
est  year)  did  specimens  occur  to  the  collector,  and  only  then  in  small 
umbers. 

Geocoris. 

7.  Geocoris  bullata. 

Salda  bullata,  Say,  Heteropt.  New  Harmony,  p.  13,  No.  2. 

Obtained  near  Pembina  in  1873. 

Nysius,  Dallas. 
^.  Xysius  angustatus. 

Sysius  angustatus,  Uhler,  Hayden's  Survey  of  Montana,  p.  406,  No.  2. 

From  Pembina,  and  from  near  Mouse  Eiver,  August  29. 

Trapezonotus. 

*•  Trapezonotus  nebulosus. 

LygcBus  nebulosus,  Fallen,  Monog.  Cim.  p.  65,  No.  7. 
Pamera  fallax,  Say,  Heteropt.  p.  17,  No.  6. 

two  specimens  were  captured  iu  the  Milk  River  country. 
Bull.  iv.  No.  2 13 
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PHYTOCORID.E. 

Trioonotylus,  Fieb. 

20.  Trigonotylus  ruficornis. 

Miris  rvficornis,  Fallen,  Hemipt.  Saec.  vol.  i,  p.  133. 
Trigonotylus  rvficornis,  Fikber,  Earop.  Hemipt.  p.  243. 

From  Pembina,  June  29  and  July  1. 

Miris,  Fieber. 

21.  Miris  instabilis. 

Miris  instabilis,  Uhler,  Hayden's  Survey,  Bulletin,  vol.  ii,  pt.  v,  p.  50. 

Obtained  in  the  vicinity  of  Pembina,  July  1. 

Lopldea,  Uhler. 

22.  Lopidea  media. 

Capsus  medius,  Say,  Heteropt.  p.  22,  No.  11. 

Found  near  Pembina  in  the  vicinity  of  Mouse  River,  August  29,  and 
in  the  Milk  River  region. 

Lygus,  Hahn. 

23.  Lygus  invittis. 

Capsus  tnritaft,  Say,  Heteropt.  p.  24,  No.  21. 

Captured  near  Pembina,  June  19,  and  near  Turtle  Mount,  July  24 
As  this  species  inhabits  the  blossoms  of  the  wild  grapes  in  tbe  At- 
lantic region  and  Mississippi  Valley,  does  it  not  occur  on  some  other 
plant  in  that  northern  region  from  which  it  has  now  been  brought! 

24.  Lygus  Uneolaris. 

Capsus  Uneolaris,  Palisot-Beauv.  Ins.  Afr.  et  Ame*r.  p.  187,  pi.  xi,  fig.  7. 

Inhabits  Pembina;  Turtle  Mouut,  July  22;  Mouse  River  region, 
August  29;  and  Milk  River  region. 

25.  Lygus  Uneatus. 

Lygaus  Uneatus,  Fab.  Entom.  Syst.  Suppl.  p.  541,  No.  324;  SyBt.  Rhyng.  p.234> 

No.  152. 
Capsus  A-vitattus,  Say,  Heteropt.  p.  20,  No.  5. 

Appears  to  be  common  in  many  parts  of  the  Northwest,  on  the  east- 
ern side  of  the  Rocky  Mountains.  The  present  specimens  were  collected 
near  Pembina,  July  1  to  15. 

2G.  Lygus  dislocatus. 

Capsus  dislocatus,  Say,  Heteropt.  p.  21,  No.  6. 

One  specimen  of  the  red  variety  was  obtained  at  Pembina,  June  29. 

Calocoris,  Fieb. 
27.  Calocaris  rapidus. 

Capsus  rapidus,  Say,  Heteropt.  p.  20,  No.  4. 

Collected  in  the  vicinity  of  Turtle  Mount,  July  24. 
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Kesthenia,  Amyot  &  Serv. 
:8.  Eesthenia  insignis. 

Cap8u$  insignis,  Say,  Heteropt.  p.  22,  No.  12. 

From  Turtle  Mount,  July  24. 

Pceciloscytus,  Fieb. 
0.  Pceciloscytus  unifasciaUis. 

Lygceus  unifasciatus,  Fab.  Entom.  Syst.  vol.  iv,  p.  187,  No.  153. 
Pceciloscytus  unifasciatus,  Fieb.  Ear.  Hem.  p.  276,  No.  1. 

A  common  European  species,  which  extends  eastwardly  through 
Northern  Asia,  and  on  the  western  side  of  North  America  is  found  from 
ilaska,  the  Yukon  Kiver,  and  Mackenzie  Biver  regions  as  far  south  as 
le  Bed  Biver  of  Minnesota. 

The  specimens  in  this  collection  were  procured  near  Pembina  in  June. 

Stipheosoma,  Fieb. 
0.  Stiphrosoma  stygica. 

Capsus  stygicus,  Say,  Heteropt.  p.  24,  No.  18. 

Found  at  Pembina,  June  14. 

In  Maryland,  it  occurs  near  the  beaches  in  the  tide- water  districts  and 
n  the  sea-coast,  living  upon  the  twigs  and  leaves  of  Baccharis  lmlitni- 
blia.  It  would  be  interesting  to  know  if  this  neat  shrub  affects  saline 
ands  in  the  Northwest  and  West,  in  places  which  may  have  been  the 
uargins  of  salt  lakes  and  beaches  of  ancient  ocean  estuaries.  This  is 
k  most  adroit  little  insect,  dodging  with  rapidity  behind  the  stem  or  leat 
he  moment  it  is  approached ;  but,  if  hard-pressed,  it  drops  to  the 
protmd,  generally  into  the  grass,  and  then  prepares  to  fly  off  to  the  next 
>ush  of  its  native  shrub. 

Malacocoris,  Fieb. 

;1.  Malacocoris  irroratus. 

Caps  us  irroratus,  Say,  Heteropt.  p.  25,  No.  23. 

From  Pembina,  June  10  and  July  1,  and  Turtle  Mount,  July  24. 

PIIYMATID.E. 

Phymata,  Lat. 
2.  Phymata  crosa. 

Cimex  erosus,  Linn.  Syst.  Nat.  ed.  12,  vol.  ii,  p.  718,  No.  19. 
Phymata  erosa,  Amyot  &  Serv.  Hdniipt.  p.  290,  No.  2. 

Obtained  near  Pembina  in  June,  and  near  Mouse  Biver,  August  29. 
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NABID.E. 

Corisous,  Schrank. 

33.  Coriscus  subcoleoptratw. 

Nabicula  aubcoleoptrata,  Kirby,  Fauna  Bor.-Amer.  vol.  iv,  p.  282. 
Nubis  subcoleoptratua,  Reuter,  Ofveraigt  Vetenak.  Akad.  ForhandL  1872,  p.  81, 
No.  1. 

From  Pembina,  July ;  from  Turtle  Mount,  July  24 ;  and  from  Milk 
Eiver  region. 

34.  Coriscus  fetus. 

Ciwex  ferus,  Linn.  Fauna  Sueoicn,  p.  256,  No.  962. 
Nabis  ferue,  Fieb.  Eur.  Hlmipt.  p.  161,  No.  9. 

Inhabits  Pembina;  was  collected  June  19;  near  Mouse  River,  August 
29 ;  and  Milk  River  region. 

Subfamily  REDUVIINA. 

Sinea,  Am  jot  &  Serv. 

35.  Sinea  diadema. 

Beduvius  diadema,  Fab.  Gen.  Ids.  p.  302 ;  Ent.  Syst.  iv,  p.  206,  No.  46. 
Sinea  multispinosa,  Amtot  &  Sebv.  Hemipt.  p.  375,  No.  1. 

Obtained  at  Pembina  and  at  Turtle  Mount,  July  24.  It  is  distributed 
over  a  large  part  of  North.  America,  from  Mexico  into  Canada,  and 
throughout  the  Atlantic  region. 

Subfamily  APIOMEEINA. 

Apiomerus,  Hahn. 

36.  Apiomerus  ventralis. 

Beduvius  ventralis,  Say,  Heteropt.  p.  31,  No.  2. 

One  specimen  from  the  vicinity  of  Pembina. 

HYGROMETRIDiE. 

LlMNOTRECHUS,   St&l. 

37.  Limnotrechus  marginatw. 

Gerrti  marginatus,  Say,  Heteropt.  p.  36,  No.  2. 

Inhabits  the  Milk  River  region,  and  is  quite  common  in  the  Atlantic 
district  in  most  of  its  areas. 

Ldinoporus,  Stal. 

38.  Limnoporus  rufoscutellatus. 

Oerris  rufoscutellata,  L at.  Gen.  Ins.  iii,p.  134,  No.  2.—  Sen UM MEL,  PloterWi *»&• 
3,  figs.  1,2. 

Occurs  at  Pembina,  on  the  pools  and  ponds. 
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NOTONECTID^. 

Notonecta,  Linn. 
3.  Notonecta  insulata. 

Xotonecta  insulata,  Kirbt,  Fauna  Bor.-Amor.  iv,  p.  285,  No.  399. 

Collected  in  the  Milk  Eiver  region. 
3.  Notonecta  undulata. 

JSrotonecta  undulata,  Say,  Heteropt.  p.  39,  No.  1, 

Also  collected  in  the  Milk  Eiver  region. 

coRisnm 

Corisa,  Geoff. 
41.  Corisa  sutilis. 

Corixa  sutilis,  Uiiler,  Bulletin  of  U.  S.  Geog.  Sarvey  of  the  Territories,  vol.  ii> 
No.  5,  p.  73,  No.  1. 

Inhabits  standing  water  in  the  Milk  Eiver  region. 

2.  Corisa  interrupta. 

Corixa  interrupta.  Say,  Journ.  Acad.  Philad.  vol.  iv,  p.  328,  No.  1. 

Obtained  in  the  vicinity  of  the  Milk  Eiver,  Montana. 

3.  Corisa  vulnerata. 

Corixa  vulnerata,  Uiiler,  Proc.  Acad.  Nat.  Sci.  Philad.  1861,  p.  284. 

Also  from  the  Milk  Eiver  region. 

HOMOPTERA. 

MEMBRACID^E. 

Ceresa,  Fairm. 

4.  Ceresa  bubalus. 

Mcnibracis  bubalus,  Fab.  Ent.  Syst.  vol.  iv,  p.  14. 

lYom  Pembina,  from  the  Milk  Eiver  region,  and  from  near  Mouse 
iver. 

5.  Ceresa  dicer os. 

Membracis  diceros,  Say,  Long's  Exped.  Appendix,  p.  299. 

From  the  Mouse  Eiver  region,  August  17. 

Stictocepiiala,  Still, 
ft.  Stictocephala  inermis. 

Membracis  inermis,  Fab.  Ent.  Syst.  vol.  iv,  No.  15. 

Tound  near  Pembina,  at  Turtle  Mount,  July  24,  and  near  Mouse  Eiver, 
^tigust  17-29. 
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Thelia,  Am  jot  &  Serv. 

47.  Tlielia  univittata. 

Mcmbracis  univittata,  Harris,  Ins.  Inj  ur.  to  Veg.  p.  231. 

From  Turtle  Mount,  July  23  and  24. 

FULGORIDJS. 

Scolops,  Germ.  * 

48.  Scolops  sulcipe8. 

Fulgora  sulcipes,  Say,  Joarn.  Acad.  Philad.  vol.  iv,  p.  335. 

From  Mouse  Eiver  region,  August  17-29* 

Liburnia,  Still. 

49.  Liburnia  vittatifrons. 

Liburnia  vittatifrons,  Uhler,  Hayden's  U.  S.  Geol.  Surv.  of  the  Territ  Bulle- 
tins, vol.  ii,  No.  5,  p.  85. 

Collected  on  the  plains  of  Montana. 

CERCOPID^. 

Aphbophoba,  Germ. 

50.  Aphroplwra  quadrinotata. 

Aphrophora  quadrinotata,  Say,  Joarn.  Acad.  Philad.  vol.  vi,  p.  304,  No.  0. 

Obtained  at  Turtle  Mount,  July  24. 

Phil^nus,  Stal. 

51.  Philccnus  lineatus. 

Cicada  lineata,  Link.  Syst.  Nat.  (ed.  12),  p.  700,  No.  31. 

Collected  near  Pembina,  June  19-29;  Turtle  Mount,  July  23;  and  in 
the  vicinity  of  Milk  River. 

TETTIGONIDiE. 

Proconia,  St.  Farg.  &  Serv. 

52.  Proconia  costal  is. 

Tettigonia  costalis,  Fab.  Ent.  Syst.  Suppl.  516,  Nos.  22-23. 

Obtained  at  Pembina,  June  29;  at  Turtle  Mount,  July  24;  and  near 
Mouse  Eiver,  August  17-29. 

Tettigonia,  Geoff. 

53.  Tettigonia  hieroglyphica. 

Tettigonia  hieroglyphica,  Say,  Journ.  Acad.  Philad.  vol.  vi,  p.  313,  No.  6. 

Inhabits  Pembina,  found  on  June  19,  and  at  Turtle  Mount,  July  24 

Gypona,  Germ. 

54.  Gypona  octoHncata. 

Tettigonia  ottolineata,  Say,  Journ.  Acad.  Philad.  vol.  iv,  p.  340,  No.  1. 

Collected  from  the  vicinity  of  Mouse  River,  August  17-29. 
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Subfamily  JASSINA. 

Jassus,  Auctor. 
.  Jassus  irroratus. 

Jassus  irroratus,  Say,  Journ.  Acad.  Philad.  vol.  vi,  p.  1\08,  No.  7. 

Collected  in  the  vicinity  of  Pembina,  June  19. 
,  Jassus  unwolor. 

llythoseopus  unicolor,  Fitch,  Cat.  N.  Y.  State  Cabinet,  p.  58,  No.  2. 

Obtained  at  Turtle  Mount,  July  24,  and  at  Pembina  in  June. 

.  Jassus  twiningi,  n.  sp. 

fellow  or  greenish,  moderately  robust,  form  similar  to  that  of  J.  trro- 
to,  ■Say,  with  the  head  not  angular  in  front,  but  regularly  lunate  and 
arp-edged,  with  the  cranium  flat,  bright  yellow.  Face  and  beneath 
le  testaceous,  or  clear  yellow.  Pronotum  pale  russet-brown,  with  a 
idial  straight  line,  two  oblique  lines,  and  a  spot  each  side  posteriorly 
dish;  at  the  anterior  and  outer  angles  a  yellow  spot,  which  runs  down 
the  side.  Scutellum  pale  on  the  disk,  tinged  with  orange  each  side 
tip,  and  with  a  larger  spot  at  each  basal  angle.  Hemelytra  pale 
hreous,  tinged  with  russet,  with  white  spots  in  the  cells  of  the  clavus 
id  in  some  of  those  near  the  tip  of  the  corium;  the  apex  with  a  brown 
3ud;  an  oblique,  brown  band  runs  outwards  and  forwards  from  the 
)  of  the  clavus,  but  stops  before  reaching  the  costal  margin ;  apex  of 
e  clavus  dark  brown,  with  the  extreme  tip  minutely  white;  nervures 
tie.  some  of  the  cross-nervules  of  the  costal  margin,  particularly  at 
),  terminating  in  a  minute  black  dot,  the  ante-apical  cross-nervule  of 
e  valvular  portion  of  the  tip  dark  brown.  Legs  pale  testaceous, 
bdomen  chrome-yellow,  with  the  incisures  black. 
Length  to  tip  of  venter  5mm;  width  of  pronotum  2mm. 
Only  females  have  been  examined. 

The  wing-covers  are  a  little  longer  than  the  abdomen,  and  slightly 
Ovular  at  tip  on  the  inner  side. 

Obtained  at  Turtle  Mount,  July  24,  and  at  Pembina  in  June. 
Earned  in  honor  of  Major  W.  J.  Twining,  Corps  of  Engineers,  XJ.  S.  A. 

Two  other  species  of  Jassus  are  in  the  lot  from  Pembina,  but  they  are 
o  much  altered  to  admit  of  description. 

Deltocephalus,  Burm. 

.  Deltocephalus  sayi. 

Amblycephalus  sayii,  Fitch,  Catal.  N.  Y.  State  Cabinet,  p.  CI,  No.  2. 

Collected  in  the  vicinity  of  Pembina. 

.  Deltocephalus  configuratus,  n.  sp. 

Itobust,  pale  yellowish-testaceous,  polished,  inscribed  with  brown, 
tiite  and  black.  Face  faintly  brownish  each  side,  with  a  series  of  grad- 
tted,  wavy,  transverse  lines  each  side  of  front,  atuV  oxv  W\fc  \xiV5^&\*** 
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longitudinal  straight  line ;  vertex  bluntly  triangular,  its  apex  white,  and 
bounded  inferiorly  by  a  brown,  minute,  arcuated  line;  the  edge  white, 
bluntly  rounded ;  cranium  with  a  broad  and  long  brown  line  each  side, 
which  tapers  anteriorly,  invaded  in  front  by  a  slender  band  and  by  a 
broader  oblique  line  each  side  posteriorly,  both  white ;  the  broad  lateral 
and  the  central  depressed  line  also  white ;  clypeus  white,  the  rostrum 
dull  ochreous,  tipped  with  piceous.  Pronotum  white,  with  six  brown 
lines,  of  which  the  two  middle  ones  are  broader  and  longer,  and  between 
them  are  two  very  dark  brown  points ;  beneath  the  posterior  angle  of 
the  eye  is  a  spot,  and  on  the  side  of  the  pronotum,  as  well  as  on  its 
lower  margin,  is  a  brown  line ;  cheeks  with  a  large  brown  spot  and 
minute  specks  in  the  darker  specimens.  Pleura  blackish,  the  segments 
margined  with  testaceous  or  yellow.  Scutellum  faintly  embrowned  (9), 
suffused  with  yellow  ( <? ),  and  marked  with  a  brown  spot  each  side  of 
base,  with  a  smaller  spot  each  side  of  the  middle,  and  with  a  submargi- 
nal  line  each  side  of  tip.  Corium  translucent,  pale  testaceous,  margined 
all  around  with  white,  the  nervures  white,  and  the  areoles  of  the  disk 
and  tip  margined  with  fuscous ;  four  apical  areoles,  which  are  large  and 
angular.  Wings  milky- white,  a  little  nebulous  exteriorly  towards  the 
tip.  Legs  yellowish,  the  femora  banded  and  the  posterior  pair  streaked 
with  brown  ;  the  tibirc  with  longitudinal  series  of  brown  dots;  apical 
two-thirds  of  the  tarsi  piceous.  Abdomen  black,  the  fore  and  hind 
margins  of  the  segments,  and  usually  two  or  three  of  the  posterior  seg- 
ments testaceous ;  connexivum  margined  more  or  less  greenish-yellow. 
Last  ventral  segment  of  the  female  triangularly  lobed  on  the  middle  of 
the  hind  margin,  and  emarginated  each  side  of  the  lobe.  Inferior  gen- 
ital covers  long,  suboval  posteriorly,  the  margin  situated  inferiorly  and 
with  a  short  groove ;  at  the  upper  angle  is  a  pencil  of  stiff  bristles ;  the 
sheath  supporting  the  penis  is  shovel-shaped,  beset  with  bristles,  a  little 
sinuated  each  side,  where  also  a  long  stylet  projects  backwards.  Length 
to  tip  of  abdomen  ( i )  4mm,  ( 5 )  5r ,n.     Width  of  pronotum  1.5mm. 

The  female  is  paler  than  the  male,  and  has  less  fuscous  on  the  hem- 
elytra.    In  both  sexes,  the  hemelytra  are  shorter  than  the  abdomen. 

Collected  in  the  Milk  Biver  region  in  Northern  Montana. 

A  species  of  Psylla  is  in  the  collection  from  the  vicinity  of  Pembina, 
bat  it  is  too  much  altered  to  admit  of  description. 


\ 
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By  W.  H.  Edwards. 


ie  butterflies  were  few  in  number,  but  embrace  some  interesting 
[es,  and  at  least  two  tbat  are  new.  They  were  taken  at  various 
ts  on  the  forty-ninth  parallel,  in  Montana,  between  26tk  July  and 
August,  a  season  of  the  year  not  favorable  to  collecting  these  in- 
>,  being  too  late  for  the  early  broods  and  too  early  for  the  autumnal. 

PAPILIONID^E. 

kris  protodice,  Boisduval. 

ieris  occidentalism  Beakirt. 

few  specimens  were  taken  early  in  August  at  the  point  of  crossing 
:  Biver  and  beyond.    P.  protodice  rauges  over  the  continent  from 

York  to  California,  and  on  the  western  coast  is  found  in  British 
mbia.  It  is,  however,  much  more  abundant  to  the  eastward,  and 
tie  Ohio  Valley  is  extremely  common  in  the  months  of  August  and 
ember.  So  far  as  appears,  it  is  single-brooded,  and  passes  the  win- 
n  chrysalis.  The  larvae  feed  upon  cabbage,  horse-radish,  and  allied 
ts. 

occidentals  is  a  Western  species,  not  known  this  side  of  the  Bocky 
ntains,  but  ranging  from  Colorado  to  the  Pacific.  It  may  be  dis- 
uished  from  protodice  by  the  more  rounded  hind  margins  of  prinia- 

and  by  the  arrangement  of  the  curved  band  of  black  patches  on 
discs  of  the  same  wings,  there  being  a  patch  near  the  inner  margin 
zh  completes  the  band.  The  under  side  is  paler  and  more  yellow- 
,ed  than  is  the  other  species. 

folios  Jceewaydin,  Edwards. 

his  species  occupies  the  same  territory  with  the  larger  and  deeper- 
red  orange  species,  C.  eurytheine^  Boisduval,  and  may  perhaps  yet 
re  by  breeding  from  the  egg  to  be  a  variety  of  that;  but,  till  so  proved, 
sufficiently  distinct  to  warrant  its  being  regarded  as  a  true  species, 
se  orange  Coliades  are  found  from  Illinois  to  the  Pacific  and  as  far 
th  as  Arizona.  Their  larvae  feed  on  buffalo-grass  and  species  of 
:er,  and  that  of  Colias  eurytheme  so  closely  resembles  the  larva  of  C. 
'odice,  the  common  species  of  the  Eastern  States,  that  it  can  scarcely 
distinguished  from  it. 

[\See  note,  p.  481,  anttti. — El>.] 
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4.  Coluts  eriphyle,  Edw.,  (new  species). 

From  Milk  River.  This  species  much  resembles  philodice  in  color, 
but  is  paler  and  of  smaller  average  size.  The  marginal  fuscous  borders 
are  pale-colored,  and  are  cut  to  the  edge  of  the  wing  by  the  yellow 
ner\*ules,  and  the  inner  side  of  these  borders  is  almost  always  crenated. 
The  discal  spot  on  the  upper  side  of  the  fore  wings  is  small,  oval,  and 
black,  of  hind  wings  is  orange,  single,  and  almost  always  deep  orange; 
on  the  under  side,  the  surface  of  the  hind  wings  and  the  costal  mar- 
gin of  fore  wings  is  largely  dusted  with  fine  brown  scales ;  the  discal  spot 
of  the  fore  wings  has  a  yellow  central  streak,  and  that  of  the  hind  wings 
is  single  (with  an  occasional  exception),  small,  either  white. or  roseate, in 
a  ferruginous  ring.  Most  often  the  surface  of  both  wings,  apart  from  the 
discal  spots,  is  immaculate,  showing  no  trace  of  submarginal  brown 
points  or  spot  at  outer  angle  of  hind  wings. 

I  first  received  examples  of  this  species  from  Mr.  T.  L.  Mead,  who  took 
them  in  Colorado,  in  1871,  and  was  disposed  to  regard  them  as  a  variety 
of  philodice.  Subsequently  I  received  about  50  specimens,  taken  by  the 
late  O.  E.  Crotch,  in  British  Columbia,  and  later,  1874,  several  speci- 
mens, which  were  taken  by  Mr.  Py  well  on  the  line  of  the  Northern  Pacific 
Railroad  west  of  Bismarck.  This  material  enables  me  to  judge  with 
confidence  of  the  distinctness  of  this  species.  It  is  not  in  my  opinion, 
a  variety  of  philodice,  nor  is  it  occidentolis,  Scudder,  to  which  it  bears 
some  resemblance. 

No  other  Papilionidas  were  collected  by  the  expedition,  though  no  doubt 
several  of  the  large  Papilios — eurymedon,  daitnus,  and  rutulus — shoaM, 
at  the  proper  season,  be  found  in  that  latitude.  So  the  Coliades,  scudded 
and  alexandra,  should  be  common  throughout  that  part  of  the  mountains, 
and  the  ocliraceous  species  axtrcea,  of  which  two  or  three  specimens  only 
have  as  yet  been  brought  to  notice,  collected  by  the  Expedition  of  Dr. 
llayden  on  the  Yellowstone. 

DAXAID.E. 

5.  DanaiH  archippm. 

This  species  inhabits  the  eutire  continent  below  the  sub-boreal  regions, 
and  has  even  reached  the  Sandwich  Islands.  It  is  large-bodied  and 
strong  of  wing,  and  its  larvae  finding  a  food-plant  in  any  species  of  milk- 
weed (Asclepia8)  the  butterfly  has  peuetrated  every  district  in  which 

these  plants  grow. 

NYMPUALID.E. 

0.  Argynnis  cdicardsi,  Reakirt. 

This  large  and  beautiful  species  was  taken  on  Chief  Mountain, 
August  15.  It  ranges  from  Colorado  to  Montana,  and  appears  to  be 
confined  to  the  mountains.  It  may  be  known  by  its  large  size,  by  tbe 
long  and  pointed  fore  wings,  and  by  the  great  size  of  the  silver  spots 
that  ornament  its  uuder  side.  The  ground-color  of  this  side  in  both 
sexes  is  of  an  olive-green,  and  forms  a  £oov\  dv&tuictive  character. 
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7.  Argynnis  nevadermSj  Edwards. 

This  butterfly  was  taken  near  Three  Buttes,  August  8.  It  is  allied  to 
edicardsi  in  shape,  and  forms  a  subgroup  with  it.  It  is  brighter-colored, 
smaller-sized,  and  beneath  the  ground-color  is  yellow  or  buff,  mottled  in 
the  male  with  pale  olive-green,  and  in  the  female  with  darker  buff.  The 
species  ranges  from  Nevada  northward,  and  is  confined  to  the  mountains. 

8.  Argynnis  clio,  Edw.,  (new  species). 

A  female  was  taken  at  Chief  Mountain,  August  21.  The  male  was 
known  to  me  from  a  specimen  formerly  taken  by  Dr.  Hayden's  Montana 
Expedition.  Both  sexes  expand  two  inches,  and  resemble  eurynome,  Edw., 
in  size  and  shape.  The  black  markings  of  upper  side  are  less  sharply 
defined,  nearly  all  of  them  having  a  rough  edging.  On  the  under  side, 
the  spots  which  in  most  species  of  Argynnis  are  silver  are  here  buff, 
with  no  trace  of  silver. 

d.  Argynnis  rhodope,  Edwards. 

A  single  female  was  taken,  August  8,  near  Three  Buttes,  and  is  the 
first  instance  which  has  come  to  my  knowledge  of  the  appearance  of 
this  species  within  the  United  States.  The  only  examples  hitherto  taken 
have  come  from  Cariboo,  British  Columbia. 

The  Argynnides  comprise  a  very  large  proportion  of  the  species  of 
butterflies  of  the  United  States  and  British  America,  more  than  forty 
having  been  described.  Of  these,  the  larger  part  inhabit  the  Rocky 
Mountains  and  the  districts  beyond  to  the  Pacific.  They  are  mostly  local 
in  their  habits,  and  are  confined  to  the  valleys  and  lower  slopes  of  the 
mountains,  alighting  on  flowers.  The  larvae  so  far  as  known  feed  upon 
different  species  of  violet,  and  the  larger  species  are  single-brooded, 
hibernating  in  the  larval  state. 

10.  Phyciodes  marcia,  Edwards. 

A  single  specimen,  -collected  at  Milk  River,  July  25.  This  species  is 
allied  to  Tharos,  and  may  yet  be  found  dimorphic  with  it.  The  two 
range  over  the  whole  of  the  region  east  of  the  Rocky  Mountains,  and  have 
been  taken  also  in  Colorado.  To  the  westward  they  are  replaced  by 
campestrisy  myllitta^  and  other  allied  species,  though  to  the  northwest 
Tharos  has  been  taken  quite  at  the  Pacific — in  British  Columbia.  It  is 
also  found  on  the  Mackenzie  River.  These  small  butterflies  are  com- 
mon ou  the  Plains,  and  in  cultivated  districts  frequent  meadows. 

VANESSlDiK. 


11.  Vanessa  antiopa,  Linnasus 

12.  Pyrameis  cardui,  Linnaeus 


These  two  species  inhabit  the  entire  continent,  and  the  Old  World 
as  well,  the  boreal  regions  excepted.    I  have  received  antiopa  ftovxi  V&& 
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Yukon  River,  and  from  various  parts  of  British  America.  P.  cardui  hag 
its  range  more  to  the  southward,  and  abounds  in  Arizona  and  New 
Mexico,  where  antiopa  is  bat  occasional.  The  larv»  of  both  species  are 
gregarious,  those  of  antiopa  feeding  on  willow,  of  cardui  principally  oq 
thistle. 

13.  Aglais  milberti,  Godart. 

A  few  specimens  of  this  were  taken  at  Chief  Mountain,  August  22. 
The  species  ranges  eastward  to  the  Atlantic,  but  is  nowhere  common.  In 
Colorado,  Mr.  Mead  found  it  abundant,  and  saw  large  numbers  of  the 
larvae,  which  are  gregarious  and  feed  on  willow.  Probably  this  species 
is  more  abundant  in  the  Rocky  Mountains  than  elsewhere.  I  have  not 
received  it  from  States  to  the  south  of  Colorado,  but  in  British  America 
it  is  found  as  far  north  as  Fort  Simpson  on  the  Mackenzie  River. 

No  other  Vanessans  were  taken,  but  doubtless  j  album  and  hunter* 
are  also  common  on  the  forty-ninth  parallel.  Orapta  faunus  and  prope 
may  also  be  found,  and  perhaps  zephyrus  and  satyrus. 

No  species  of  Limenitis  were  taken,  though  doubtless  one  or  more 
species  would  have  been  abundant  earlier  in  the  season  ;  arthemi*,  and 
its  supposed  dimorphic  variety  proserpina,  and  weidemeyeri,  the  latter 
ranging  over  the  mountains  from  Arizona  to  Montana,  and  arthemU  to 
the  northward  as  far  as  Fort  Simpson. 

SATYRIDJE. 

14.  Cocnonympka  ochracca,  Edwards. 

15.  Ctenonympha  inornata,  Edwards. 

The  former  light  ochre-yellow,  the  other  dark  brown,  changing  to 
umber.  Several  specimens  from  different  localities  were  taken.  These 
are  small  butterflies,  expanding  about  one  inch,  and  inhabit  the  Plains, 
their  larvie  feeding  on  the  blades  of  grasses.  Species  of  this  genus  1 
abound  in  all  the  valleys  of  the  Rocky  Mountains,  and  to  the  westward 
as  far  as  the  Pacitic,  but  to  the  eastward  are  unknown. 

1G.  Satyrus  boopis,  Behr. 

Chief  Mountain,  July  21.  Represented  by  a  single  specimen.  This 
species  belongs  rather  to  Oregon  and  British  Columbia,  being  apparently 
very  rarely  found  in  the  Rocky  Mountains.  I  have  not  seen  it  from 
Colorado,  and  but  once  or  twice  in  Dr.  Hayden's  collections  from 
Montana.  It  is  one  of  our  largest  species,  size  of  alope,  and  is  withont 
the  yellow  band  in  fore  wings  seen  in  that  species,  and  usually  has  no 
ocelli  on  the  under  side  of  the  hind  wings. 

17.  Safyrus  charon,  Edwards. 

A  few  specimens  were  taken  at  Frenchman's  River  and  Chief  Mount- 
ain.    This  is  a  small,  black  species, first  noticed  byMr.Mead  iu Colorado, 
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here  it  is  common,  and  afterward  by  Dr.  Hayden  in  Montana,  and 
seras  to  be  limited  to  the  mountains  in  its  range. 

The  larger  Satyridce  frequent  open  forests  as  well  as  grassy  plains, 
leir  larv»  living  on  the  grasses. 

LYC2ES1D2E. 

$.  Thecla  mopsus,  Boisduval. 

This  genus  was  represented  by  a  single  specimen  of  mopsus,  a  species 
hich  is  spread  over  the  northern  parts  of  the  continent,  and  on  the 
£lantic  as  far  south  as  Georgia. 

0.  Chry8ophanu8  rubidus,  Edwards. 

A  single  specimen  was  taken  near  Three  Buttes,  August  8.  The 
[>ecies  seems  limited  to  Montana  and  westward  to  Oregon.  Dr.  Hay- 
en  has  sent  an  occasional  specimen  from  Montana.  It  is  of  a  fiery 
)pper  color,  and  forms  one  of  a  group  of  three,  the  others  being  sirius 
om  Colorado  and  cupreus  from  Oregon. 

).  Lyccena  melis&a,  Edwards. 

A  number  of  specimens  were  taken  at  several  localities.  The  species 
rages  from  Arizona  to  British  America. 

No  other  Lycwnidce  were  taken,  though  doubtless  Lyccena  is  numer- 
asly  represented  on  the  forty-ninth  parallel,  and  of  Thecla  and  Chryso- 
hanus  three  or  four  species  of  each  should  be  common.  These  insects 
kewise  inhabit  grassy  plains  and  slopes,  and  the  Theclas  open  forests. 

HESPERID^. 

1.  Pyrgus  tessellata,  Scudder. 

A  species  spread  over  the  greater  part  of  the  continent,  usually  known 
\&sileus. 

12.  Pamphila  Colorado,  Scudder. 

Allied  to  comma  of  Europe,  and  common  throughout  the  Bocky 
fountains. 

The  Hesperidos  are  very  numerously  represented  in  the  United  States, 
od  comprise  nearly  one-fourth  of  all  the  species  of  diurnal  Lepidoptera 
rithin  our  limits.  From  the  Bocky  Mountains  and  west  to  the  Pacific, 
he  species  are  much  less  numerous  than  in  the  eastern  and  southern  dis- 
nets. 
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.  XXIV -AN  ACCOUNT  OF  SOME  INSECTS  OF  UNUSUAL  IN- 
TEREST  FROM  THE  TERTIARY  ROCKS  OF  COLORADO  AND 
WYOMING. 


By  Samuel  H.  Scuddeb. 


q  examiuation  of  an  extensive  series  of  fossil  insects  recently  ob- 
3d  in  different  parts  of  the  Rocky  Mountain  region  has  brought  to 
:  a  large  number  of  remarkable  forms.  To  illustrate  this,  and  as  an 
nation  of  what  we  may  expect  further  researches  will  reveal,  I 
i  brought  together  in  this  paper  a  few  examples  from  different 
rs.  These,  however,  are  some  of  the  most  striking.  It  will 
3ely  fail  of  remark  that  those  which  come  from  the  Florissant  beds 
jate  a  tropical  relationship  to  a  conspicuous  degree.  Perhaps  this 
;tion  may  show  it  to  a  far  greater  extent  than  a  more  systematic 
would  do;  but  my  studies  are  constantly  revealing  similar  affinities, 
Ing  no  doubt  in  my  mind  that  the  faunal  elements  of  Tropical 
irica  of  to-day  entered  largely  into  the  insect-life  of  the  central 
;ed  States  in  Tertiary  times.  Similar  tropical  characteristics  have 
idy  appeared  in  other  Tertiary  insects  I  have  examined,  such  as  in 
Orthoptera  previously  described  from  Florissant,  the  Entimus,  the 
%na,  and  perhaps  the  Cyttaromyia  from  White  River,  and  possibly 
the  Lithortalis  from  British  Columbia,, 

ie  beetle  described  below  (Parolamia  rudis),  however,  is  of  an  Old 
Id  rather  than  a  New  World  type. 

jrhaps  the  most  generally  interesting  insect  will  be  thought  to  be 
bssil  butterfly  (Prodryas  jyerseplwne),  which  is  so  perfect  as  to  allow 
ription  of  the  scales,  and,  besides  being  the  first  found  in  America, 
r  finer  than  any  of  the  nine  specimens  which  have  been  discovered 
urope,  and  shows,  moreover,  some  features  betokening  its  antiquity, 
ie  fly  (Palemholus  florigerus)  is  interesting,  not  only  as  representing 
*hly  specialized  type  hitherto  unknown  on  this  continent,  but  as 
ring  how  the  semblance  of  an  original  vein  may  be  formed  in  the 
£S  out  of  mere  fragments  of  distinct  veins,  affording,  indeed,  a  better 
aple  of  this  feature  than  living  members  of  the  same  group  in  other 
s  of  the  world. 

ie  insects  from  other  places  than  Florissant  are  described  on  account 
heir  remarkable  character.  The  eggs  of  the  Corydalites  are,  so  far 
know,  the  first  insect-eggs  that  have  been  found  in  a  fossil  state; 
aside  from  that,  they  have  an  intrinsic  interest.  The  Dysagrion  from 
in  River  is  of  a  marked  tropical  type;  while  the  cases  of  the  caddis- 
nable  me  to  draw  the  attention  of  collectors  to  the  occurrence  of  sufch 
cts  in  a  fossil  condition. 
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LEriDOPTERA :  PRODRYAS  (:r/>cu,  opbaz). 

A  stout-bodied,  strong-winged  genus  of  Prcefecti.  Eyes  moderately 
large.  Antennas  remarkably  short,  scarcely  longer  than  the  head  and 
thorax  together,  the  club  moderately  long,  obovate  or  subfusiform,  about 
twice  as  stout  as  the  stalk,  about  five  times  as  long  as  broad,  broadly 
aud  regularly  rounded  at  the  tip,  and  composed  of  eleven  or  twelve 
joints  of  nearly  equal  length.  Palpi  extending  beyond  the  front  of  the 
head  by  a  little  more  than  the  length  of  the  apical  joint ;  the  latter 
about  five  times  as  long  as  broad,  equal,  cylindrical,  broadly  rounded 
at  the  tip,  and  uniformly  clothed  with  slender  scales;  the  middle  joint 
appears  to  be  moderately  slender  and  compressed,  twice  as  broad  as  the 
apical  joint. 

The  thorax  is  stont,  with  the  geueral  form  of  the  Prafecti,  and  particu- 
larly of  the  special  group  to  which  Vanessa  and  Hypanartia  belong. 
The  median  ridge  of  the  mesothorax  has  a  minutely  impressed  line  poste- 
riorly ;  the  scutellum  is  pretty  large,  lozenge-shaped,  slightly  broader 
than  loug ;  the  metathoracic  epimera  are  pretty  large,  and  taper  apically 
at  the  median  line  of  the  thorax  to  a  bluut  point.  The  legs  are  too  im- 
perfectly seen  through  the  wings  to  give  even  the  length  of  any  part  or 
of  the  whole  of  any  one  with  probability.  Posterior  lobe  of  patagia 
about  twice  as  long  as  its  mean  breadth,  curving  outward  and  tapering 
regularly  and  rapidly  to  a  somewhat  produced  outer  apical  angle. 

Fore  wings  nearly  twice  as  long  as  broad,  unusually  triangular,  the 
costal  margin  almost  exactly  straight,  but  bent  with  a  posterior  curve 
at  the  extremity,  and  slightly  convex  at  the  extreme  base;  the  outer 
margin  is  also  nearly  straight  on  either  of  its  two  halves,  separated  by 
a  slight  bend  at  the  extremity  of  the  upper  median  nervule,  the  lower 
halt  faintly  convex  ;  the  inner  margin  is  straight,  the  outer  angle  only 
a  little  rounded.    The  costal  nervule  terminates  at  the  middle  of  the 
wing.    The  lirst  superior  subcostal  nervule  originates  shortly  before  the 
origin  of  the  lirst  inferior  subcostal  nervule,  aud  terminates  scarcely 
beyond  the  middle  of  the  third  quarter  of  the  wiug;  the  second  superior 
aud  second  inferior  subcostal  uervules  originate  in  the  middle  of  the 
wiug,  the  latter  from  the  first  inferior  branch,  as  far  beyond  its  base 
as  the  first  superior  nervule  before  it;  the  former  terminates  at  the 
middle  of  the  outer  half  of  the  costal   border;   the  latter  diverges 
from  the  first  inferior  branch  so  slightly  as  to  be  nearly  continuous 
with  its  basal   portion ;   the  third  superior  branch  originates  as  far 
beyond  the  second  as  the  second   beyond   the  first,  and  the  fourth 
midway  between  the  third  and  the  outer  uiargiu;  the  latter  is  widely 
parted  from  the  main  vein,  and  strikes  the  costal  margin  as  far  beyond 
the  obtuse  but  distinctly  angled  apex  of  the  wing  as  the  main  branch 
passes  below  it.    The  cell  is  open.    The  first  mediau  branch  originates 
midway  between  the  base  aud  the  final  forks,  and  the  latter  diverge 
very  slightly  at  base,  leaving  a  very  open  and  broad  subcosto-median 
interspace. 
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id  wings  shaped  somewhat  as  in  Hypanartia,  the  costal  border 
id  the  great  rounded  prominence  of  th<^  extreme  base  being  very 
y  convex,  the  outer  margin  full  on  the  upper  half,  the  npper  outer 
i  broadly  rounded;  the  upper  median  nervule  is  developed  in  the 
le  of  the  wing  into  a  long,  slender,  tapering  tail,  and  the  lower  half  of 
ing  is  strongly  crenulate,  and  especially  roundly  excised  in  the  lower 
an  interspace  and  lobed  on  the  lowest  median  nervule;  the  lower 
angle  is  well  rouuded;  the  inner  margin  plainly  forms  a  gutter 
le  reception  of  the  abdomen.  The  costal  and  precostal  veins  are 
doubtful,  being  exceedingly  obscure  on  the  specimen ;  but  the 
sr  apparently  arises  from  the  common  stem  of  the  costal  and  sub- 
,1  veins  at  right  angles  to  it  shortly  beyond  the  base,  and  then  curves 
gly  outward  subparallel  to  the  costal  margin,  striking  the  latter 
e  middle  of  its  apical  half;  while  the  precostal  is  a  simple  recurved 
directed  inward  and  forward  at  the  sharpest  point  of  the  costal 
3.  The  subcostal  vein  is  peculiar  in  that  its  first  branch,  origina- 
only  a  little  beyond  the  costal,  approximates  so  closely  to  the  costal 
rin  as  to  strike  scarcely  outside  of  the  upper  outer  angle  of  the 
,  a  place  usually  reserved  for  the  apex  of  the  costal  vein ;  the  sub- 
il  forks  again,  scarcely  more  than  one-quarter  way  from  the  base  of 
rst  branch  to  the  margin,  the  middle  branch  continuing  the  curve 
le  main  stem,  and  the  lower  branch  diverging  very  gradually  from 
id  widely  distant  from  the  median  vein.  The  main  stem  of  the  latter, 
its  upper  branch,  forms  a  gentle  sinuous  curve  scarcely  approach- 
the  subcostal  vein  (the  cell  beiug  open),  and  emits  its  first  branch 
e  middle  of  the  cell,  or  scarcely  more  than  halfway  from  the  base 
i  final  divarication.  This  latter  is  unusually  slight,  the  middle  branch 
ing  throughout  very  close  to  the  upper  and  distant  from  the  lower 
ch.  The  submedian  strikes  the  angle  of  the  wing  as  far  from  the 
r  branch  as  it  is  from  the  middle  branch  of  the  median.  The  in- 
il  nervule  cannot  be  determined. 

le  abdomen  is  full,  with  the  third  and  fourth  joints  longest,  the 
e  nearly  twice  as  long,  and  in  the  middle  fully  as  broad  as  the 

IX. 

lis  is  the  first  butterfly  that  has  been  found  fossil  in  America,  and 
lly  nine  species  are  known  from  the  well-worked  Tertiary  strata  of 
>pe,  it  may  properly  bo  esteemed  an  especial  rarity.  Besides  this 
s  a  double  value :  first,  in  that  it  is  far  more  perfect  than  any  of 
European  specimens  (nearly  all  of  which  I  have  seen) ;  and,  second, 
resenting,  as  none  of  the  others  do  to  any  conspicuous  degree,  a 
ted  divergence  from  living  types,  combined  with  some  characters 
n  inferior  organization.  When  first  received,  the  tails  of  the  hind 
58  and  the  tips  of  the  antennae  were  hidden  by  flakes  of  stone,  and 
as  taken,  both  by  myself  and  by  every  entomologist  to  whom  I 
red  it,  to  be  a  Hesperian,  the  lowest  family  of  butterflies.  The  neu- 
>n,  however,  which,  although  mostly  very  obscure,  can  be  deter  - 
Bull.  iv.  No.  2 U 
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mined  with  certainty,  shows  it  to  be  a  Nymphalid,  tho  highest  family, 
with  which  the  structure  ^>f  the  antennae  aud  palpi  and  the  outline  of 
the  hiud  wings,  now  entirely  uncovered,  perfectly  Agree.  The  first  in- 
ference was  drawn  principally  from  the  robustness  of  the  body  and  the 
form,  proportions,  and  markings  of  the  front  wings.  The  hitter  are 
unusually  long  for  a  Nymphalid  of  this  typo,  have  a  remarkably  straight 
costa,  an  outer  border  bent  at  the  middle  instead  of  far  above  it,  and 
are  possessed  of  a  nearly  transverse,  median,  light-colored  belt  on  a 
dark  grouud,  a  subapical  row  of  small  spots  depending  from  the  costa, 
a  spot  in  continuity  with  them  iu  the  upper  median  interspace,  and 
beyond  them,  parallel  to  the  outer  border,  iu  the  costo-subcostal  inter- 
space, a  pair  of  miuute  spots, — all  characters  perfectly  consonant  with 
Hesperian  aftiuities;  never  combined,  and  each  very  rare  in  the  Sym- 
phales.  It  is  not  a  little  strange,  however,  that  while  the  lorm  and 
markings  of  the  fore  wings  are  hesperidiform,  those  of  the  hind  wings 
are  decidedly  nymphalidiform.  That  tho  exact  opposite  should  be 
a  far  more  probable  occurrence,  follows  as  an  assumption  from  the 
fact  that,  as  a  general  rule,  the  front  wings  only  of  the  lower  Lepidoptera 
are  ornamented,  and  that  therefore  the  ornamentation  of  the  hind  wings 
is  a  more  receut  development.  The  somewhat  variegated  markings  of 
the  hiud  wings  are  indeed  similar  to  what  we  tiud  in  certain  Urbicolct, 
such  as  Pythonitlvs,  but  they  are  far  more  common  in  Nymphates,  while 
the  wing-contour  is  of  a  high  nymphalideous  type,  quite  above  any  thing 
we  ever  find  in  Urbirola: 

I  am  at  a  loss  to  suggest  any  really  plausible  explanation  of  the  mode 
of  development  through  which  the  hind  wing  should  have  attained  an 
ornamentation  consistent  with  its.organizatiou,  while  the  ornamentation 
of  the  fore  wings,  whose  structural  framework  has  kept  pace  with  that 
of  the  hind  wings,  has  not  advanced  a  single  step  beyond  a  type  common 
to  the  lowest  family  of  butterllies.  It  may,  however,  be  suggested  as  a 
mere  speculation  that  the  position  in  which  the  wings  of  many  Urbicola 
are  held  in  repose  (the  front  wings  oblique  or  suberect,  while  the  hiud 
wings  are  horizontal,  and  therefore  more  fully  exposed  to  view)  might 
be  productive  of  such  a  result.  In  this  case,  we  should  anticipate 
further  indications  of  such  a  feature,  at  least  in  fossil  forms.  We  aw 
acquainted  with  the  upper  surface-markings  of  both  pairs  of  wings  in 
extinct  butterllies  only  in  Xeorinojriif  sepulta  (Boi*d.)  Butl.  and  Thaita 
rnminiana  Ileer.  It  had  escaped  notice  iu  my  original  study  of  these,* 
that  when  they  are  compared  with. living  types,  indications  appear 
of  precisely  the  same  nature,  although  by  no  means  so  conspicuous. 
The  rude  patches  of  color  that  mark  the  discoidal  area  of  the  front 
wings  of  X.  sepulta,  and  the  repetition  of  almost  similar,  unbroken, 
transverse  bars  on  the  same  portion  of  the  front  wings  of  T.  ruminianti 
\\  hen  compared  with  these  parts  in  their  nearest  living  allies,  are  clearly 

*  Mum.  Amer.  Assoc.  Adv.  So.  i,  1875. 
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cations  of  an  inferior  as  well  as  an  earlier  type,  while  no  such  con- 
t  is  presented  in  the  delicate  shading  and  more  complicated  pat- 

of  the  hind  wings.  But,  again,  a  partial  comparison  may  be  made 
i  the  markings  of  the  front  wing  alone,  and  in  the  seven  other  species 
escribed  fossil  butterflies  there  is  not  oue,  with  the  possible  excep- 

of  Etigonia  atava*  (Heer)  Scudd.,  iu  which  the  markings  may  be 
Led  upon  as  less  highly  developed  than  in  the  living  types, 
istances  could,  of  course,  be  easily  giveu  from  among  living  types 
?hich  the  ornamentation  of  the  upper  surface  is  less  variegated  in  the 
:  wings  than  in  the  hind  pair,  but  it  might  readily  be  doubted 
'tber  this  should  be  looked  upon  as  having  any  direct  bearing  upon 
.  subject;  yet,  even  if  noue  could  be  cited,  it  may  fairly  ]fe  urged 
t  the  lapse  of  time  since  the  Florissant  beds  were  deposited  is  am- 
sufficient  for  the  loss  of  any  such  indication  of  hesperidifotm  aftiui- 

in  a  group  of  insects  so  pliable  iu  ornamentation  as  butterflies  are 
wn  to  be  by  the  mere  facts  of  mimicry. 

yrodryas  shows  further  peculiarities  when  compared  with  its  nearest 
ng  allies.  In  the  Tropical  American  genus  Hypanartiaj  which  seems 
)e  its  nearest  neighbor,  as  in  all  those  closely  allied  to  it  at  the  pres- 

day,  the  costal  margin  beyond  the  base  is  uniformly  arched  through- 
;  and  the  outer  margin,  angulated  iu  the  upper  half  of  the  wing,  is 
ndly  excised  below  it,  giving  these  butterflies  the  common  name  of 
»gle  wings".  They  are  insects'of  strong  and  rapid  flight,  capable  of  the 
st  abrupt  and  unanticipated  movements,  making  them  very  difficult 
capture  on  the  wing.  The  straight,  strong  costa  and  more  elongated 
igof  Prodryas,  on  the  other  hand,  with  its  nearly  uniform  straight,, 
er  border,  combined  with  the  robustness  of  the  body,  indicate  great 
>ngth  of  wing  and  ajrapid  direct  flight,  as  in  the  Hesperides,  but  not 

power  of  sudden  turning. 

a  H ypanartia and  itsiinmediate  allies,  the  cell  of  the  front  whig  is  closed, 
idngh  by  a  feeble  vein,  and  the  superior  subcostal  nervules  take  their 
>  at  more  or  less  irregular  distances  apart,  and  run  long  distances 
wded  side  by  side ;  while  in  Prodryas  the  cell  is  open,  and  the  sub- 
tal  nervules  are  much  shorter  and  very  uniform  in  their  distribution  ; 

inferior  subcostal  nervules  also  originate  in  Prodryas  in  a  much 
ipler  fashion,  indicating  that  its  ancestors  never  had  the  cell  closed, 
hough  a  foreshadowing  of  the  closure  may  be  seen  in  a  row  of  special 
les  (or  a  line  of  color)  at  the  supposititious  termination  of  the  cell, 
at  this  can  hardly  indicate  a  -true  vein  appears  from  the  fact  that 
;re  is  not  the  slightest  tendency  of  the  opposing  veins  to  approach 
jh  other  at  its  extremities — a  tendency  which  it  would  seem  should 
turally  precede  the  formation  of  a  vein ;  the  second  inferior  subcostal 
rvnle  takes  its  rise  from  the  first  in  just  about  the  same  manner  as 

'The  remnant  of  this  insect's  front  wing  is  certainly  simpler  in  markings  than  the 
per  surface  of  allied  living  Eugonias,  but  it  may  represent  an  inferior  snrface,  in 
rich  case  there  is  no  special  diiference. 
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the  second  superior  nervule  originates  from  the  main  stem,  neither  its 
basal  portion  nor  that  of  the  first  inferior  nervule  showing  any  notice- 
able tendency  to  bend  abruptly  and  to  help  form  the  termination  of  the 
cell,  as  now  appears  in  all  Prafecti  to  a  greater  or  less  extent,  and 
which,  in  some  open-celled  genera,  seems  to  indicate  the  loss  of  a 
transverse  discoidal  veiulet  after  a  previous  possession.  The  presence 
of  a  trausversely  disposed  pair  of  spots  in  the  costo  subcostal  interspace 
also  indicates  the  probability  that  this  interspace  had  hitherto  never 
been  narrower  nor  bridged  by  a  vein. 

In  the  hind  wings,  there  are  two  features  of  importance,  besides  the 
unusual  openness  of  the  cell,  which  is  scarcely  narrowed  apically.  The 
first  is  the  course  of  the  first  subcostal  veiulet,  which  originates  £u 
toward  the  base  of  the  wiug,  and  terminates  where  the  costal  uervurei* 
sure  to  end  in  nearly  all  Prcefectif  at  the  upper  outer  angle  of  the  wing. 
This  necessitates  a  shortening  of  the  costal  nervure.  I  do  not  know  of 
a  single  instance  of  such  a  feature  among  the  members  of  this  group  of 
Nymphalen,  but  it  is  an  almost  persistent  character  iu  the  Pierids,  and 
very  cominou  iu  the  Satyrids.  The  other  poiut  is  the  extreme  narrow- 
ness of  the  upper  as  compared  with  the  lower  median  interspace,  the 
former  being  scarcely  more  than  half  as  broad  as  the  latter,  owing  to 
the  slight  divergence  and  continual  proximity  of  the  outer  branches  of 
the  median  vein.  The  only  other  feature  iu  which  it  differs  unusually 
from  its  allies  is  in  the  brevity  of  the  antenna). 

Prodryas  persephone. — A  single  specimen  (No.  394)  was  found  in  the 
Tertiary  strata  of  Florissant,  Colo.,  by  Mrs.  Oharlotte  Hill.  It  is  in  a 
wonderful  state  of  preservation,  the  wings  expanded  as  if  iu  readiness 
for  the  cabinet  and  absolutely  perfect,  with  the  exception  of  the  tail  of 
the  right  bind  wing.  The  thorax  and  abdoineuare  perfectly  preserved, 
but  indications  only  of  the  legs  are  seen  beueatli  the  wings.  The  head 
is  twisted  so  as  to  throw  both  anteuuuB  upon  one  side,  and  to  exhibit  the 
palpi  better  than  would  otherwise  be  the  case.  The  tougue  is  doubtles* 
preserved,  but  the  danger  of  injuring  the  palpi  prevents  me  from  chip- 
ping the  stone  to  find  it.  The  antenna)  are  nearly  perfect,  but  the  stalk 
is  covered  with  a  thin  film  of  stone,  which  will  not  scale,  and  thus  con- 
ceals the  joints.  The  markings  of  the  wiugs  are  perfectly  preserved, 
but  on  the  costal  area  of  the  hind  wiugs^ire  partially  coucealed  by  the 
overlapping  of  the  front  wings.  In  many  parts  of  the  wings,  the  form 
of  the  scales  even  can  be  determined  under  the  microscope.  This  I 
was  unable  to  do  in  any  of  the  European  fossil  butterflies,  although  in 
some  the  points  where  they  were  inserted  could  be  seen. 

The  wings  are  rather  dark  brown,  deepening  in  tiut  on  the  front  wings 
toward  the  extreme  base  and  along  the  immediate  costal  edge,  orna- 
mented wilh  pale  markings,  which  were,  perhaps,  bright-colored  in  life. 
Front  wings  with  a  mesial,  transverse,  slightly  arcuate  baud,  extending 

*  Iu  rvlyyonia  and  some  of  its  immediate  allies,  the  upper  outer  angle  of  thelu^ 
wing  i*>  curiously  excised,  throwing  the  costal  ucrvure  back  some  distance. 
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across  the  wing  at  right  angles  to  the  costal  border,  just  failing  to  reach 
either  margin,  divided  by  every  nervule,  its  inner  margin  continuous 
and  nearly  straight,  its  outer  strongly  crenulate,  being  gently  convex 
n  the  discoidal  cell  (more  below  than  above),  strongly  convex  in  the 
ower  median  and  submedio-internal  interspaces,  an<\  strongly  sinuous  in 
the  medio-submedian  interspace;  its  npper  extremity  is  before  the  mid- 
dle of  the  wing,  and  incloses  in  its  middle  the  base  of  the  first  superior 
subcostal  nervule;  its  outer  bonier  is  bent  inward  below  the  cell,  ex- 
actly to  the  last  divarication  of  the  median  nervure,  and  it  reaches  the 
anal  area  of  the  wing  two-thirds  the  distance  from  the  base.  A  row  of 
five  unequal  pale  spots  crosses  the  wing  in  a  straight  line,  extending 
from  the  lower  outer  angle  to  the  costal  margin  at  two-thirds  the  distance 
from  the  base;  four  of  these  are  approximated  in  the  subcostal  inter- 
spaces; the  fifth  and  largest  is  in  the  middle  of  the  upper  median 
interspace,  but  nearer  the  middle  than  the  upper  median  nervule ;  it  is 
broadly  ovate  and  obliquely  placed,  subparallel  to  the  mesial  band,  its 
broader  extremity  above;  the  lower  of  the  subcostal  spots,  before  the 
middle  of  the  lowest  subcostal  interspace,  is  obovate,  still  more  oblique, 
pointing  toward  the  upper  of  the  subcosto-median  spots  to  be  mentioned, 
and  only  a  little  smaller  than  the  median  spot.  The  three  spots  above 
this  are  equal,  about  half  as  large  as  the  previous,  twice  as  long  as 
broad,  rounded,  subquadrate,  each  occupying  nearly  the  entire  breadth 
of  the  subcostal  interspaces  next  succeeding;  the  upper  two  appear  as 
a  single  spot,  being  scarcely  divided  by  the  intervening  third  superior 
subcostal  nervule.  Still  nearer  the  outer  margin  of  the  wing,  and  par- 
allel to  the  row  of  spots  jnst  mentioned,  are  two  subequal,  rounded, 
obovate  spots,  slightly  broader  than  long,  the  upper  a  little  the  larger, 
together  occupying  the  qntire  breadth  of  the  subcosto-median  interspace, 
removed  by  less  than  twice  their  width  from  the  row  of  spots  previously 
mentioned;  the  fringe  of  the  wing  appears  to  bo  slightly  darker  tbau 
Lhe  ground-color. 

Hind  wings  with  a  very  large  pale  spot  occupying  the  entire  upper 
rater  angle  of  the  wing,  reaching  from  the  outer  margin  nearly  half- 
way to  the  base,  and  from  the  costal  margin  to  the  upper  median  ner- 
rnle;  its  basal  margin  is  convex  in  the  subcosto-median  interspace,  fol- 
lowing what  would  perhaps  naturally  be  the  outer  limits  of  the  cell,  while 
an  either  side  of  the  lowest  subcostal  nervule  the  spot  is  separated  from 
the  onter  margin  of  the  wiug  by  a  narrow  dark  edging.  On  the  irreg- 
ular border  which  faces  the  median  nervure,  this  pale  spot  emits  three 
long,  more  or  less  sinuous  tongues  of  pale  ct^lor:  one  a  very  narrow, 
nearly  straight,  stripe  or  line  along  the  margin  itself,  which  only  extends 
to  the  elongated  upper  median  nervule,  the  breadth  of  the  spot  being 
less  toward  the  margin  than  in  the  middle  of  the  wing;  a  second,  sub- 
parallel  to  the  outer  border,  and  therefore  arcuate,  as  well  as  slightly 
sinnous,  subequal,  more  or  less  broken  into  transverse  spots,  extending 
to  the  inner  ruargiu,  and  distant,  beyond  the  middle  median  nervule^ 
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about  half  au  interspace's  width  from  the  outer  margin ;  beyond  the  Bab- 
median  it  is  very  faint,  and  above  it  the  spot  is  broader;  the  third, 
slightly  narrower,  subparallel  to  the  second,  but  running  more  nearly  at 
right  angles  to  the  uervules,  extends  in  a  slightly  sinuous  course  across 
the  median  interspaces  only,  taperiug  apically.  In  addition  to  these 
markings,  there  is  a  series  of  submarginal  pale  dots  in  the  lower  half  of 
the  wing,  oue  in  the  narrow  (upper  median)  and  two  in  each  of  the 
broader  interspaces,  besides  a  larger  roundish  or  subtransverse  dark 
spot,  deepening  centrally  iu  color,  in  the  medio-submediau  interspace, 
between  the  submarginal  pale  dots  and  the  middle  tongue  of  the  large 
pale  spot,  which  here  tend  to  inclose  the  dark  spot  in  an  annular  pale 
ring,  and  give  it  the  appearance  of  a  rather  obscure  ocellus.  Above 
the  tail,  the  fringe  appears  to  be  coucolorous  with  the  pale  ground; 
below  it,  darker  than  the  adjoiuing  dark  ground-color.  The  scales  on 
the  outer  half  of  the  front  wing  are  two  or  three  times  as  long  as  broad, 
with  straight  parallel  sides,  a  well-rouuded  base,  and  a  deeply  combed 
apex,  consisting  of  from  three  to  live,  usually  four,  entirely  similar,  equi- 
distant, taperiug,  finely  pointed  teeth,  of  equal  length,  or  the  middle 
ones  slightly  larger,  the  outer  ones  at  the  edges  of  the  scale,  all  nearlj 
a  third  as  long  as  the  scale  itself. 

Length  of  body  22u,m,  of  palpi  2.4n,m,  last  joint  of  same  1.3mai,  of  anten- 
na* 10.5xum,  of  club  of  same  2.5mm;  breadth  of  latter  0.850"11,  length  of 
thorax  6.5,mu,  its  breadth  5.5"""  5  expanse  of  wings  5±mm;  length  of  front 
wing  2-1.5mm,  its  outer  margin  18mm,  its  inner  margin  lomm;  breadth  of 
wing,  14.5mm;  length  of  hind  wing,  excluding  tail,  18miu;  additional 
length  of  tail  3.25UIIU;  breadth  of  latter  at  base  lmm,  in  the  middle  0.55mu; 
greatest  breadth  of  hind  wiugl0.73u,lu;  length  of  abdomen  13mui;  breadtb 
of  same  5,UIU. 

DlPTERA:   PALEMDOLUS  {-d/.at,  IfrSuXuz). 

The  dipterous  family  Hirmomuridw,  or  Xemestrinidw,  is  composed  of 
somewhat  anomalous  forms,  allied  to  the  Bomhylidw^  with  which  they 
were  formerly  classed,  but  showing  in  the  neuration  of  their  wiugsa 
decided  aflinity  to  the  Midasidcv.  The  family  is  divided  by  Loew  into 
two  sections,  in  one  of  which  the  mouth-parts  are  inconspicuous,  while 
in  the  other  they  project  far  beyond  the  head,  and  may  even  extend  to 
a  length  exceeding  several  times  that  of  the  body.  It  is  a  tropical 
family,  and  only  a  single  species  (Hirmoneura  clausa  Sack,  from  Texas) 
has  been  described  from  the  United  States,  and  only  one  more  is  known 
from  North  America.  The  genus  now  brought  to  light  from  the  Tertiary 
rocks  of  Colorado  iwS-not  ouly  distinct  from  any  previously  known,  but 
belongs  to  the  rhyucQcephalous  division  of  the  iamily,  now  first  recorded 
from  North  Americat 

The  head  is  narrower  than  the  thorax;  the  labium  twice  as  long  a* 
the  thorax  ;  labium  and  other  aculiform  parts  of  the  proboscis  a  little 
shorter,  reaching  as  far  as  the  base  of  the  terminal  knob  of  the  probo*- 


■ 
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3 ;  clypeas  exceedingly  large,  being  longer  than  the  head,  nearly  twice 

long  as  broad,  narrowing  slightly,  broadly  rounded  at  the  tip ;  an* 
ansa  apparently  Inarticulate,  the  basal  joint  being  invisible,  separated 

widely  as  the  eyes,  the  first  (visible)  joiut  cylindrical,  scarcely  longer 
an  broad,  the  second  semi-globular  or  bluntly  conical,  as  broad  at  base 

the  first  and  of  equal  length  and  breadth ;  the  style  scarcely  out  of 
nter,  more  than  twice  as  large  as  the  two  joints  combined,  one-fourth 
eir  width  at  base,  tapering  on  the  apical  half,  composed  of  three  joints, 
which  the  terminal  is  as  long  as  the  other  two  combined,  and  the  basal 
a  little  longer  than  the  middle  joint ;  possibly  the  style  has  a  minute 
sal  joint,  as  in  Meg%8torhynchu8}  but,  if  so,  it  must  be  so  closely  con- 
tested with  the  apex  of  the  conical  apical  joint  of  the  antennae  as  to 
rm  a  part  of  its  curve.  Eyes  naked,  separated  in  frout  by  more  than 
tlf  their  own  width.  As  the  palpi  cannot  be  seen,  it  is  probable  that 
ey  are  minute  and  wholly  concealed  beneath  the  head.  Front  equal, 
othed  rather  abundantly  with  long  bristles,  more  abundant  away  from 
ie  middle  line.  Thorax  stout,  of  equal  width  with  the  abdomen;  the 
tter  is  very  much  elongated  in  the  female,  tapers  to  a  point,  is  more  than 
rice  as  long  as  the  thorax  in  the  single  specimen  before  me  (where  the 
ints  are  separated  as  widely  as  possible — probably  half  as  long  again 
3  the  thorax  when  in  a  natural  position),  and  broadest  on  the  second 
nd  third  joints.  Legs  not  preserved.  Wings  long  and  slender,  tapering 
a  the  apical  half,  all  the  veins  at  the  apex  of  the  wing  subparallel  or 
qually  converging  toward  the  tip,  having  a  general  longitudinal  direc- 
ion,*  there  are  only  two  submargiual  cells,  and  the  peduncle  of  the  third 
>ngitudinal  vein  is  nearly  one-third  as  long  as  the  second  submarginal 
ell ;  the  base  of  the  third  longitudinal  vein  with  a  portion  of  the  fourth 
md  fifth  and  the  middle  bent  portion  of  the  anterior  intercalary  vein 
orra  together  a  continuous,  nearly  straight,  scarcely  arcuate,  oblique, 
wlventitious  vein,  extending  from  the  second  longitudinal  vein  near  the 
Diddle  of  the  wing  to  beyond  the  middle  of  the  outer  half  of  the  poste- 
rior border;  there  are  five  posterior  cells,  of  which  the  fourth  is  closed, 
rod  the  third  and  fifth  open  upon  the  apical  half  of  the  posterior  border; 
the  tbird  basal  cell  is  barely  open  ;  there  is  no  reticulation,  and  all  the 
iells  throughout  the  wing  are  of  remarkably  similar  breadth. 

This  genus  would  undoubtedly  fall  into  Xemestrina  as  originally 
founded;  but  several  genera  have  been  separated  from  it  on  good 
grounds,  and  the  present  form  must  stand  in  a  similar  relation  to  it 
Apparently  it  is  more  nearly  related  to  the  South  African  genus  Megis 
torkynchus  Macq.  thau  to  any  other  genus,  but  differs  from  it  in  the 
want  of  an  additional  closed  submarginal  cell  and  apical  reticulation  of 
the  wings,  in  the  remarkable  straightness  (as  in  Trichophthahna  Westw.) 
of  the  accidental  oblique  vein  beyond  the  middle  of  the  wing,  in  the 
fcleuderness  of  the  basal  and  discal  cells,  and  in  the  simplicity  and 
directness  of  the  sixth  longitudinal  vein.  Tt  appears  also  to  differ  to  a 
slight  extent  in  the  antennue. 
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Pakmbolus  florigcrus. — A  wonderfully  preserved  specimen  (No.  405) 
in  which  everything  but  the  legs  and  palpi  are  visible,  the  parts  of  tbe 
proboscis  being  separated,  was  fouud  in  the  shales  of  Florissant  by 
Mrs.  Hill.  The  entire  body  is  very  dark-colored,  with  black  hairs;  a 
minute  tuft  of  spreading  hairs  is  found  at  the  middle  of  the  upper  base 
of  the  proboscis.  The  posterior  flanks  of  the  thorax  are  fringed  with 
hairs,  and  broad  open  tufts  adorn  the  sides  of  tbe  2d-4th  and  the  mid- 
dle of  the  posterior  border  of  the  6th-7th  abdominal  segments,  while 
the  entire  posterior  border  of  the  4th-8th  and  the  whole  dorsal  surface 
of  the  Oth  segment  are  similarly  adorned.  Wings  hyaline,  immaculate, 
the  anterior  border  straight  until  near  the  extremity,  where  it  is  strongly 
and  regularly  curved ;  posterior  border  gently  convex,  and  at  the  mid- 
dle bent,  the  apex  rounded,  placed  below  the  middle  of  the  wing  and 
somewhat  pointed.  The  second  longitudinal  vein  takes  its  rise  from  tbe 
iirst  before  the  middle  of  the  wing,  ruus  nearly  parallel  to  it  through- 
out its  course,  most  distant  from  it  in  the  middle.  The  third  longitudi- 
nal vein  originates  from  the  second  Hose  to  its  origin,  and  still  before 
the  middle  of  the  wing,  and  runs  toward  the  middle  of  the  outer  half 
of  the  posterior  border,  half-way  to  which  it  strikes  the  small  transverse 
vein,  there  turns  toward  the  apex  and  soou  forks,  both  branches  run- 
ning longitudinally.  The  fourth  longitudinal  vein  arises  from  the  fifth 
before  the  middle  of  the  basal  half  of  the  wing,  is  almost  immediately 
united,  by  an  oblique  vein  running  upward  and  outward,  with  the  first 
longitudinal  veiu,  and  then  continues  in  an  arcuate  course, not  far  distant 
from  the  veins  on  the  other  side  of  the  first  basal  cell,  to  the  small 
transverse  vein;  hero,  by  a  slight  angle,  it  assumes  nearly  the  course 
of  this  and  the  base  of  the  third  longitudinal  vein,  until  it  runs  iuto 
the  anterior  intercalary  vein,  when  it  suddenly  turns  outward,  and 
extends  to  the  tip  of  the  wing,  parallel  to  the  posterior  bonier,  a  slight 
bend  upward  at  its  apex  preventing  it  from  striking  the  very  tip  of  the 
wing  ;  both  the  small  or  middle  and  the  posterior  transverse  veins  are 
exceedingly  brief.  The  fifth  longitudinal  vein  has  a  nearly  direct 
course  from  the  base  to  the  middle  of  the  outer  half  of  the  posterior 
border,  but  is  twice  bent;  once  at  its  extreme  tip,  where  its  apex  forms 
part  of  the  oblique  adventitious  vein,  and  is  connected  by  the  posterior 
transverse  with  the  anterior  intercalary  vein  ;  and  again  doubly,  some 
way  beyond  its  middle,  where  just  beyond  the  tip  of  the  sixth  longitu- 
dinal vein  it  is  united  to  the  posterior  border  by  the  posterior  basal 
transverse  vein :  here  it  bends  forward  nearly  at  right  angles  to  meet 
the  anterior  intercalary  vein,  and  almost  immediately  bends  as  suddenly 
to  resume,  by  a  slight  curve,  its  original  direction.  The  anterior  inter- 
calary vein,  which  plays  so  extraordinary  a  part  in  this  family,  origi- 
nates from  the  lower  edge  of  the  fourth  longitudinal,  half-way  from  its 
origin  to  the  small  transverse  vein,  aud  runs  parallel  to  and  just  outside 
■of  the  posterior  basal  transverse  vein,  until  it  strikes  the  upturned 
bend  of  the  fifth  longitudinal  vein,  curving  at  the  same  time  downward 
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1  the  final  angle  of  the  fourth  longitudinal  vein ;  here  it  unites 
that  rein  for  a  very  brief  distance,  then  contributes  its  part  to- 
the  adventitious  oblique  vein,  until  close  to  the  posterior  border ; 

at  its  union  with  the  fifth  longitudinal  by  the  posterior  trans- 
vein,  it  suddenly  bends  outward,  and  running  parallel  to  and  mid- 
etween  the  extremity  of  the  fourth  longitudinal  vein  and  the  pos- 
border,  terminates  just  below  the  tip  of  the  wing.  The  third  aud 
osterior  cells  are  of  nearly  equal  length. 

gth  of  body  (exclusive  of  proboscis,  but  with  abdominal  segments 
led)  19mm,  of  bead  3mm,  breadth  of  same  3.75ram ;  length  of  probos- 
.5mm,  of  labrnm,  etc.,  llmtn,  of  clypeus  3.15mm,  breadth  of  same  at 
.9ram ;  leugtb  of  antennae  1.5mm,  of  style  lmm ;  breadth  of  base  of 
ise  0.2mra,  of  basal  joints  of  style  0Mmm ;  length  of  thorax  5.5mm, 
;h  of  same  5.35mm;  length  of  wing  12rom,  breadth  of  same  in  middle 
;  length  of  first  basal  cell  4.75n,m,  breadth  of  same  in  middle  0.4mm; 

of  abdomen  as  preserved  10.5mm,  same  with  segments  naturally 
-awn  7mm,  breadth  of  second  and  third  joints  5.51 


ktoni 


Coleopteba  :  Parolamia  {-dpo?9  Lamia — nom.  gen.). 

enus  of  Cerambycidcc,  closely  allied  to  Lamia,  but  differing  from 
le  brevity  of  the  head  and  the  structure  of  the  antennae.  Body 
,  moderately  elongated.  The  head  is  less  than  half  as  long  as  the 
>rax,  with  less  prominent  and  more  nearly  approximate  antenna! 
les,  as  compared  with  Lamia.  Antenna?  moderately  slender,  half 
^  again  as  the  body,  composed  of  eleven  joints,  each  cylindrical, 
ly  expanded  at  the  distal  extremity ;  the  basal  joint  is  short  and 
its  length  less  than  half  the  width  of  the  head,  less  than  twice 
5  as  broad,  tapering  apieally  almost  as  much  as  at  base ;  the  sec- 
nnt  small,  of  equal  diameter  with  the  succeeding,  and  broader 
ong;  the  remaiuiug  joints  subequal  in  length,  each  equal  in  width 
close  to  its  tip,  when  it  expands  slightly,  the  terminal  a  little 
r  than  the  penultimate.  Prothorax  transverse,  with  a  not  very 
jpine  on  either  side ;  scutellum  larger  than  in  Lamia.  Tegmina 
nnate,  together  more  than  half  as  broad  again  as  the  base  of 
onotum,  but  with  rounded  humeral  angles,  not  in  the  least  pro- 
,  and  with  no  basal  tubercles ;  they  are  nearly  parallel  in  their 
half,  but  beyond  taper  regularly,  though  but  slightly,  the  tip 
3d,  but  not  so  declivaut  exteriorly  as  in  Lamia.  Last  segment  of 
xlomeii  transverse,  but  longer  than  in  Lamia,  broadly  and  regu- 
ounded.  with  no  excision  of  the  apex. 

>  insect  is  interesting  from  its  belonging  to  a  group  not  now 
euted  on  this  continent,  the  true  Lamioides,  which  arc  found 
ively  in  Europe  and  Africa,  and  have  their  home  in  the  Mediter- 
l  region.  Our  nearest  allies  are  the  species  of  Monohammus.  In 
m,  and  the  sculpturing  of  the  surface,  it  most  recalls  the  genus 
\  proper,  but  differs  from  it  as  well  as  from  t\\e  i&\g\i\tfy£\\^  ^jsbl- 
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era  iu  important  particulars,  which  will,  perhaps,  be  increased  in  num- 
ber when  other  specimens  permit  us  to  know  the  peculiarities  of  the 
structure  of  the  legs  and  sternal  surface. 

Parolamia  rudi*. — A  single  well-preserved  specimen  (No.  7807)  was 
obtained  in  the  Florissant  beds.  The  elytra  are  parted  and  thrust  for- 
ward upon  the  prothorax,  concealing  its  outer  posterior  portions ;  bat 
this  permits  the  abdomen  to  be  seeu,  and  all  other  parts  which  could 
be  seen  on  a  dorsal  view  are  present  excepting  the  legs.  The  head  is 
nearly  smooth,  or  appears  to  be  slightly  scabrous ;  the  antenna  are 
nearly  smooth,  the  basal  joint  mesially  carinate  above,  the  last  joint 
bluntly  pointed.  Prothorax  subquadrate,  a  little  transverse,  the  extent 
of  the  lateral  spines  concealed ;  surface  rather  coarsely  and  pretty  uni- 
formly scabrous.  Elytra  coarsely  granulate  at  the  base,  the  granula- 
tions becoming  gradually  fainter  until  they  disappear,  the  apical  quarter 
being  free,  although  the  surface  is  not  uniform ;  outer  and  inner  edge 
minutely  marginate.  A  fragment  of  one  of  the  wings  remains,  showing 
that  the  insect  was  not  apterous. 

Length  of  body  22.5mm,  of  head  2.5mro,  of  thorax  4mm,  of  abdomen  16s", 
of  antenwe  26.5",ra,  first  joint  of  same  2.5n,,u,  its  width  1.25"",  length  of 
third  joint  4.omm,  its  width  at  base  0.7mm,  at  tip  C.G™",  length  of  pennlti- 
niate  joint  4""",  its  width  at  base  0.5m,n,  at  tip  O.Gmm,  length  of  last  joint 
3.25,um;  width  of  prothorax,  exclusive  of  spine,  0°"";  width  of  elytron  at 
base  4.5,nm,  in  middle  4.25mm,  at  one  millimeter  from  tip  2.5mm;  length  ot 
elytron  14",,n. 

Hemiptera  :  Petrolystra  (-t'r/m?,  Lystra — nora.  gen.). 

One  of  the  most  striking  instances  of  tropical  annuities  iu  the  Tertiary 
shales  of  Florissant  is  found  in  the  presence  of  two  species  of  a  genns 
of  huge  Uomoptera,  rivaling  the  famous  lantern-fly  of  South  America  in 
size,  but  differing  in  neuration  and  other  features  from  any  genus  hith- 
erto described.  At  first  glance  one  would  thiuk  it  belonged  to  the 
Fulgorida,  a  subfamily  which,  with  Cicadina,  includes  most  of  the  larger 
forms  of  the  suborder,  and  to  be  somewhat  nearly  allied  to  Paralystra; 
but  it  differs  from  this,  and  so  far  as  I  can  determine  from  all  Fulgorina, 
in  the  minuteness  of  the  seutellum,  and  must  be  referred  instead  to  the 
Aphropkorina,  although  very  much  larger  than  auy  species  of  that  group 
which  I  fiud  noticed,  while  in  comparison  with  the  temperate  form*  of 
that  subfamily  it  is  gigantic,  our  own  largest  species  not  exceeding  one- 
fourth  its  length. 

The  body  is  robust,  the  head  large,  apparently  flat  above,  about  twice 
as  broad  as  long,  but  considerably  narrower  than  the  thorax,  the  front 
regularly  and  very  broadly  couvex  ;  clypeus  about  half  as  broad  as  the 
head,  somewhat  convex,  coarsely  carinate  down  the  middle  with  dis- 
tinct lateral  transverse  rugie:  ocelli  indeterminate;  rostrum  shorter 
than  the  breadth  of  the  tegmina.  Thorax  broadening  posteriorly,  con- 
tinning  the  curve  of  the  head;  the  front  margin  rather  deeply  and  very 
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adiy  excised,  so  that  its  middle  is  straight  and  the  lateral  augles  are 
ler  sharply  angulate;  the  hind  margin  with  very  oblique  sides,  so 
D  if  continued  they  would  form  less  than  a  right  angle  with  each 
er,  but  toward  the  middle  line  incurved,  so  that  the  thorax  is  rounded 
teriorly  and  excised  in  the  middle.  Scutellum  very  small,  scarcely 
re  thau  half  as  long  as  the  thorax  and  rather  longer  than  broad, 
ering  more  rapidly  in  the  basal  than  in  the  apical  half.  The  fore 
3d  apparently  unarmed,  and  of  the  same  length  as  the  fore  femora ; 
apical  tarsal  joiut  of  same  legs  tumid,  longer  than  the  other  joints 
ibined,  of  which  the  second  is  less  than  half  as  long  as  the  basal 
it,  the  whole  leg  only  a  little  longer  than  the  breadth  of  the  tegmina; 
>  coxae  apparently  in  close  proximity.  Tegmina  large,  nearly  equal 
aughout,  the  inner  base  angularly  excised  next  the  posterior  border 
the  thorax,  the  apex  well  rounded,  a  little  produced  anteriorly ;  it 
»  apparently  coriaceous,  with  little  mark  of  auy  excepting  some  of 
principal  veins,  which  are  elevated.  The  base  of  the  costal  part  of 
wiug  is  so  expanded,  to  give  equality  to  the  wiug,  that  the  radial 
a  at  its  base  is  very  near  the  middle  of  the  tegmina,  and  continues  so 
il  it  forks  in  the  middle  of  the  basal  half  of  the  tegmina ;  its  lower 
nch  continues  its  course  subparallel  to  the  costal  margin,  while  the 
>er  branch  curves  upward,  and  follows  close  to  the  costal  margin, 
il,  like  its  fellow,  it  is  lost  in  the  membrane  near  the  tip  of  the  teg- 
ia  ;  the  sutura  clavis  runs  straight  to  the  posterior  border  beyond  the 
Idle  of  its  outer  half,  and  midway  between  the  two  the  radial  origi- 
es,  forking  almost  immediately,  the  forks  dividing  the  iuner  area 
ally  between  them,  and  in  the  middle  of  the  outer  half  of  the  teg- 
1a  united  to  each  other  by  a  cross-vein,  to  which  they  bend ;  they  too 

lost  before  the  tip.  The  wings  are  not  sufficiently  preserved  to 
racterize,  beyond  mentioning  that  the  upper  three  nervules  agree  with 
l's  figure  of  Liorhina,  excepting  that  the  third  is  not  united  apically 
h  the  fourth  by  an  elbowed  marginal  vein,  although  it  diverges  api- 
y  from  it.  Abdomen  more  than  twice  as  long  as  the  rest  of  the 
ly,  tapering  regularly  to  a  pointed  extremity. 

^etrolystra  gigantea. — Two  nearly  perfect  specimens  (Nos.  411,412,) 
erses  of  each  other,  were  picked  up  by  a  child  just  as  I  reached  the 
irries  at  Florissant,  and  auother,  a  fragment  of  a  wiug  (No.  11,241), 
s  afterward  found  in  the  same  place.  The  head  was  apparently 
k-colored,  the  thorax  not  so  dark,  delicately  and  softly  shagreened 
h  a  slight  median  carina.  The  tegmiua  are  almost  similarly  rugu- 
3 ;  the  costa  of  the  same  is  pretty  strongly  convex  at  base,  v«*ry 
^btly  convex  beyond  the  middle  of  the  basal  half;  the  posterior  bor- 

is  slightly  excised  at  the  tip  of  the  clavus,  and  the  outer  margin  is 
iqne,  being  angulfrly  excised  at  the  posterior  angle,  although  rounded 
oughout.  It  was  dark,  darkest  at  base  aud  gradually  growing 
liter,  more  fuliginous  toward  the  tip  (although  all  the  specimens  do 
:  show  this),  and  traversed  by  four  equidistant  transverse  pale  lyjuvd*^  \ 
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the  basal  one  reduced  to  a  spot  in  the  middle  of  the  extreme  base,  where 
it  occupies  about  one-third  the  width  of  the  wing;  and  the  apical  one 
rather  cloudy,  half  as  broad  as  the  breadth  of  the  tip  and  as  far  from 
the  tip  as  from  either  border,  equal,  two  or  three  times  as  broad  as  long, 
sinuous  or  lunate ;  the  other  two  are  more  distinct,  with  sharply  defined 
borders  and  irregularly  sinuous ;  the  outer  of  the  two  traverses  the 
entire  wing,  touching  the  costal  border,  however,  by  only  the  tip  of  the 
rounded  extremity,  while  it  expands  upon  the  posterior  border;  the 
inner  of  the  two  is  rounded  at  either  extremity,  fails  of  reaching  either 
border,  and  is  constricted  just  beneath  the  radial  vein  ;  both  of  these 
bands  average  in  width  the  breadth  of  the  interspaces. 

Length  of  body  23.5""",  of  head  3.75Ium,  of  thorax  4.5,,,m,  of  abdomen 

15.25mm;  width  of  head  7",n:,  of  elypeus  3.8 ;  length  of  rostrum  8.5™; 

width  of  thorax  behind  8.5""" ;  length  of  scutellum  3,mn,  its  breadth  at 
base  2.5mm;  length  of  tegmiua  2,J.5,,",,,  width  next  base  10.5"m,  near 
tip  8.5mm. 

Petrolystra  hero*. — A  single  specimen  (No.  11,829)  shows  one  of  the 
tegmiua  in  a  good  state  of  preservation,  together  with  both  fore  legs. 
It  was  obtained  at  Florissant  by  Mrs.  Hainmon,  and  differs  from  P. 
yigantea  in  the  broader  bauds  of  the  tegmina  and  in  the  form  of  the 
latter,  the  posterior  border  being  slightly  fuller  at  the  base,  so  as  to 
make  that  part  of  the  wing  proportionally  broader;  while  the  posterior 
angle  of  the  tip  is  not  obliquely  excised,  makiug  the  extremity  docked 
rather  than  pointed.  The  bands  have  expauded  so  as  to  occupy  the 
larger  part  of  the  wing;  the  basal  spot  occupies  the  entire  base  from 
bonier  to  border,  excepting  the  very  root,  as  far  as  an  oblique  trans- 
verse line,  subparallel  to  the  inner  basal  edge  of  the  wing,  and  distaut 
from  the  root  nearly  half  the  width  of  the  wing;  it  also  infringes  upon 
that  bordering  line  by  a  large  semicircular  excision  in  the  middle;  the 
apical  spot  is  very  nearly  as  long  as  broad,  and  stops  just  short  of  the 
margin  on  all  three  sides  of  the  apex,  and  in  the  middle  of  the  wing 
breaks  through  the  intervening  dark  stripe  into  the  outer  of  the  two 
middle  bands;  these  two  middle  bands  are  also  much  broader  than  in 
the  other  species,  but  not  to  so  great  a  degree  as  the  extreme  bands; 
they  reach  from  border  to  border,  and  are  united  to  each  other  and  to 
the  basal  spot  along  the  ttutura  claris;  the  wing,  therefore,  has  the  ap- 
pearance rather  of  being  pale,  with  three  transverse  dark  stripes,  which 
are  broad  (and  the  outer  two  triangular)  on  the  anterior  half  of  the 
tegmina,  narrow,  sinuous,  and  broken  on  the  posterior  half. 

Length  of  tegmina  28.25 ,  width  at  base  10.8mm,   at  tip  7.2mm,  length 

<>f  fore  femora  4.5,nm,  fore  tibia!  f>I,lf",  fore  tarsi  2. 75mrn,  lirst  tarsal  joint 
0.8nm,  last  tarsal  joint  1.7'"*",  claws  0.5" ",. 

ORTIIOrTERA:    LlTHYMNETES  (/.{tin;,  li/is^nj?). 

A  stout-bodied  genus  of  Phyllophoruhr,  probably  belonging  near  Steiro- 
^lon,  but  differing  from  the  entire  series  into  which  Steirodon  aud  its  allies 
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'all  in  the  great  length  of  its  ovipositor,  which  is  at  least  as  long  as  the 
abdomen  5  while  in  Steirodon  and  its  allies,  so  far  as  I  know  them,  it  is  sel- 
lom  more  than  two  or  three  times  as  long  as  broad ;  it  is  also  peculiar  in 
the  disposition  of  the  principal  radial  branch  of  the  tegmiua.  The  head 
s  large,  full,  well  rounded ;  the  eye  small,  almost  circular,  its  longer 
liameter  at  right  angles  to  the  extremity  of  the  vertex.  The  pronotum 
jbows  no  sign  of  having  its  lateral  borders  cristate  or  even  crenulate, 
but  this  may  be  due  to  imperfect  preservation  of  the  single  specimen 
at  hand,  on  which  it  is  impossible  to  determine  the  form  of  the  lateral 
lobes.  Tegmiua  much  longer  than  the  body,  densely  reticulated,  very 
ample,  expanding  at  the  very  base,  so  as  to  be  nearly  equal  before  the 
extremity ;  this  is  destroyed,  but  is  evidently  formed  somewhat,  and 
perhaps  exactly,  as  in  the  Steirodon  series,  since  it  tapers  on  either  bor- 
der, but  more  rapidly  on  the  inner  than  on  the  costal  margin,  its  curve 
indicating  that  the  apex  of  the  wing  is  above,  and  probably  considerably 
above,  the  middle.  The  scapular  vein,  in  the  middle  of  the  basal  half 
of  the  wing,  curves  strongly  toward  the  costal  margin,  nearly  reaching 
it  beyond  the  middle  of  the  same,  and  thence  following  nearly  parallel 
and  in  close  proximity  to  it ;  in  the  broader  part  of  the  costal  area, 
beyond  the  subcostal  vein  (which  acts  in  a  similar  manner),  it  emits 
three  or  four  branches,  the  larger  ones  of  which  fork  and,  with  the 
branches  of  the  subcostal  vein,  strike  the  costal  border  at  equal  distances 
apart 5  all  these  branches  are  straight,  and  are  connected  by  irregular 
weaker  cross-veins,  while  the  interspaces  are  filled  with  a  still  weaker, 
lense  mesh-work.  The  externo-median  vein,  parallel  to  and  separated 
listinctly  from  the  preceding,  emits  the  principal  branch  where  the 
scapular  curves  upward ;  this  branch  continues  the  basal  course  of  the 
main  vein,  is  straight,  forks  at  about  the  middle  of  the  wing,  each  fork 
again  branching  at  a  little  distance  beyond,  the  branches  of  the  upper 
ibrk  striking  the  border  of  the  wing  where  it  seems  probable  the  apex 
'alls ;  all  the  branches  of  this  fork  curve  a  little,  but  only  a  little,  down- 
ward ;  the  second  branch  of  the  externo-median  vein  is  emitted  shortly 
before  the  middle  of  the  wing,  and  does  not  reach  the  margin,  dying  out 
shortly  beyond  the  middle  of  the  wiug.  The  subexterno-median  vein 
runs  above  the  middle  of  the  remaining  portion  of  the  discoidal  area, 
and  emits  four  inferior  branches,  at  subequal  distauces,  the  first  of  which 
forks  and  the  second  originates  opposite  the  principal  branch  of  the 
externo- median  vein.  Apparently  the  aual  area  is  pretty  long.  Wings 
apparently  exteuding  beyond  the  tegmiria.  The  legs  are  short,  slender, 
the  fore  tibiae  apparently  furnished  with  a  moderately  broad  obovate 
foramen,  the  hind  tibiae  of  equal  size  throughout,  slightly  longer  than 
the  hind  femora,  and  the  latter  scarcely  extending  beyond  the  abdomen. 
Ovipositor  long,  broad,  saber-shaped,  a  little  upcurved. 

This  is  one  of  the  largest,  if  not  the  largest,  Tertiary  Locustariau 
known. 

Lithymnet€8  guttatus. — This  is  the  largest  insect  I  have  seen  from  thl 
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Tertiary  shales  of  Florissant,  and  is  remarkable  for  the  markings  of  tbe 
tegmina,  which  are  covered  throughout  (with  the  possible  exception  of 
the  anal  area  and  the  extreme  base  of  the  wing,  which  are  obscure) 
with  minute,  circular,  equidistant  pale  spots,  situated  between  the 
nervules ;  they  have  a  meau  diameter  of  half  a  millimeter,  and  a  mean 
distance  apart  of  one  and  a  half  millimeters.  The  head  is  full  and  regu- 
larly rounded,  on  a  side  view,  with  no  prominences.  /The  antenurc 
appear  to  have  the  usual  structure,  but  the  second  joint  is  small,  and 
the  thickness  of  the  joints  above  the  front  of  the  prothorax  is  0.45WB, 
already  diminishing  to  0.3mm  at  the  posterior  border  of  the  same;  they 
are  broken  shortly  beyond  this  point,  so  that  their  length  cannot  be 
determined.  The  mean  diameter  of  the  eyes  is  scarcely  more  than  one- 
third  the  shortest  length  of  the  gense.  The  costal  margin  of  the  teg- 
inina  is  gently  convex,  with  a  regular  curve  throughout,  or  uutil  close 
to  the  tip;  the  inner  margin  has  a  similar  though  slighter  convexity; 
the  principal  branch  of  the  externo-median  vein  passes  through  the  mid- 
dle of  the  wing.  The  legs  are  all  slender,  the  hind  femora  very  slight, 
but  little  incrassated  toward  the  base,  the  hiud  tibiae  slender,  equal 
throughout,  armed  at  tip  with  a  pair  of  small,  moderately  stout,  black- 
tipped  spurs,  the  hind  tarsi  about  two-fifths  the  length  of  the  tibiae, the 
claw  very  slight.  Ovipositor  broad,  gently  curved,  at  least. as  long,  as ' 
the  hind  tibiae,  of  nearly  equal  size  upon  the  part  preserved. 

Length  of  body  (excluding  ovipositor)  fl?""11;  depth  of  head  12.5*Bi 
larger  diameter  of  eye  1.85mm,  shorter  1.35mm;  distance  from  lower 
edge  of  eye  to  upper  edge  of  mandibles  4mm ;  length  of  preserved  part 
of  tegmina  45.omm,  probable  length  of  same  55m,n;  distance  from  base 
of  tegmina  to  front  of  head  l'*11'",  from  same  to  base  of  principal  branch 
of  externo-median  vein  14.5m1';  breadth  of  tegmina  in  the  middle  16M; 
length  of  femora*  9",m;  middle  femora*  10mm ;  hind  femora  19M; 
fore  tibiae  9.5™m ;  middle  tibiae  10.r>mm ;  hind  tibiae  21""™;  fore  tarsi 
7 '■'" ;  hind  tarsi  b,nm ;  apical  spurs  of  hind  tibiae  1.75mm;  claw  of  hind 
tarsi  0.0m,n:  greatest  breadth  of  hind  femora  3"™ ;  length  of  ovipositor 
(broken)  l«Smm,  breadth  at  base  o""",  at  a  distance  of  14a,ra  from  base 
2.33mm. 

The  specimen  (No.  11,5.">7)  was  found  at  Florissant  by  Mrs.  Charlotte 
Hill,  and  is  preserved  on  a  side  view,  with  the  left  (upper)  tegmen  aod 
the  ovipositor  drooping,  the  other  parts  in  a  natural  attitude,  the  legs 
drooping. 

Neuroptera:  Dysagrion  (o^,  Agrion — nom.  gen.).    * 

This  new  type  of  Agrionina  belongs  to  the  legion  Podagrion  as  de- 
fined by  Selys-Longchamps,  having  a  normal  pterostigma,  much  longer 
than  broad,  the  median  sector  arising  from  the  principal  vein  near  the 
nodus,  the  subnodal  a  little  further  out,  the  quadrilateral  nearly  regular 
and  longer  than  broad,  and  many  interposed  supplementary  sectors. 

*  There  is  some  doubt  about  these  measurements,  tbe  basal  portions  being  obscure. 
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:  differs  somewhat  remarkably,  however,  from  any  of  the  geuera  given 
1  that  author's  Synopsis  des  Agrionines  (18C2)  in  several  points,  as  will 
e  seen  on  reviewing  the  following  characteristics. 
The  median  sector  arises  from  the  principal  vein  more  than  one- third 
jc  distance  from  the  nodus  to  thearculns;  the  snbnodal  arises  from 
n  extension  of  the  nodus,  which  in  passing  below  the  principal  is 
irected  somewhat  inward  instead  of  outward,  a  somewhat  extraordi- 
ary  feature;  the  nodal  arises  from  the  principal  only  as  far  beyond 
je  nodus  as  the  median  originates  before  it,  or  scarcely  more  than  one- 
fch  way  to  the  pterostigma,  which  is  four  times  as  long  as  broad,  sur- 
lounts  about  four  cellules,  is  a  little  dilated,  oblique  both  within  and 
ithout,  but  especially  pointed  above  on  the  outer  side,  touching  the 
Dstal  margin  throughout.  The  reticulation  of  the  upper  half  of  the 
ing  is  mostly  tctragoual,  and  in  the  discoidal  area  very  open,  while  in 
le  lower  half  of  the  wing  it  is  mostly  pentagonal,  and  dense  apically; 
lis  results  in  part  from  the  great  number  of  iuterposed  supplementary 
actors,  of  which  there  are  several  between  the  principal  vein  and  the 
Itranodal  sector,  and  several  between  each  of  the  following  sectors  as 
ir  as  the  upper  sector  of  the  triangle;  the  upper  of  these  curve  some- 
hat  downward  as  they  approach  the  apical  border.  The  postcostal 
rea  has  at  first  two  rows  of  cellules,  but  it  expands  rapidly  below  the 
od as,  and  then  has  three  aud  afterwards  even  four  rows.  The  quadri- 
teral  is  only  half  as  long  again  as  broad,  its  upper  somewhat  shorter 
lan  its  lower  side.  The  nodus  is  situated  at  an  uuusual  distance  out- 
ard,  indeed  not  very  far  before  the  middle  of  the  wing  (about  two-fifths 
le  distance  from  the  base),  aud  at  a  third  of  the  distance  from  the 
-cuius  to  the  pterostigma.  The  petiole  terminates  at  some  distance 
fore  the  arculus  and  is  very  slender.  The  wing  is  rather  full  in  the 
iddle,  and  the  apical  half  of  the  posterior  border  is  very  full,  the  apex 
lling  considerably  above  the  middle  of  the  wing. 
These  characters  show  the  nearest  alliance  to  Philogenia,  but  the 
»nus  differs  strikingly  from  that  in  the  position  of  the  nodus,  its 
treat  below  the  principal  sector,  the  character  of  the  postcostal  area, 
id  in  the  great  number  of  the  supplementary  sectors,  as  well  as  in  less 
lportant  characters,  such  as  the  density  of  the  reticulation  and  the 
rm  of  the  quadrilateral.  It  seems  indeed  to  be  a  very  aberrant  niem- 
>r  of  the  legion.  As  the  members  of  this  group  are  all  tropical,  aud 
iose  to  which  this  is  most  nearly  allied  (as  indeed  two-thirds  of  the 
>ecies)  are  from  the  New  World,  this  is  an  additional  instance  of  neo- 
opical  alliances  in  the  insect-fauna  of  our  Tertiaries. 
It  is  upon  the  wing  that  I  would  establish  this  genus.  Yet  fragments 
'  other  parts  of  the  body  occur  with  the  wings,  showing  that  the  legs 
ere  probably  long  and  slender,  furnished  with  spine  like  hairs  as  long 
i  the  breadth  of  the  femora.  The  abdomen  was  moderately  slender, 
kther  longer  than  the  wings  ;  its  ninth  and  tenth  segmeuts  a  little  en* 
rged,  the  tenth  half  as  long  as  the  ninth,  and  the  eighth  half  as  long, 
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again  as  the  ninth,  and  a  little  more  than  half  as  long  as  the  seventh. 
The  anal  appendages  were  rounded  triangular,  as  long  as  the  tenth 
segment. 

l>ysagrion  fredericii. — Several  specimens  of  various  parts  of  the  body 
with  wings  were  found  by  Mr.  F.  G.  Bowditch  (after  whom  the  specie*  is 
named)  and  myself  in  the  Green  River  shales,  in  a  railway  cutting  by 
the  river  bank  beyond  Green  River  Station.  The  most  important  area 
nearly  perfect  wing  and  its  reverse  (Nos.  4167,  4168),  which  preserve 
all  the  important  points  of  the  neuration.  A  single  antecubital  appears 
to  be  present,  nearer  the  nodus  than  the  arculus;  the  principal  sector, 
like  the  short  sector  (sector  brevis)1  bends  slightly  upward  just  as  it 
reaches  the  arculus;  the  cellules  in  the  discoidal  area  are  half  as  broad 
again  as  long,  yet  the  breadth  of  the  wing  is  such  that  the  broadest 
part  of  the  postcostal  space,  between  the  nodus  aud  the  middle  of  the 
wing,  is  more  than  half  as  broad  as  the  rest  of  the  wing  at  that  point. 
The  wing  is  wholly  hyaline,  excepting  the  infumated  pterostigma, 
which  is  bordered  by  thickened  black  veins,  and  surmounts  four  cellules 
at  its  lower  margin;  the  veins  of  the  wing  generally  are  testaceous; 
there  are  20  postcubitals. 

Probable  length  of  the  wing  38-30mm;  length  of  part  beyond 
peduncle  34mm, .  breadth  9mm ;  distance  from  nodus  to  tip  of  wing 
23mm .  length  of  pterostigma  3.5mm. 

Another  wing  from  the  same  beds  with  its  reverse  (Nos.  4165,  416G) 
is  very  fragmentary,  showing  little  besides  the  border  of  the  apical 
half  of  the  wing  with  the  pterostigma,  and  most  of  the  postcubital 
uervnlcs.  I  have  here  considered  it  the  hind  wing  of  the  same  species, 
from  its  similar  size,  the  exact  resemblance  of  the  pterostigma,  which 
also  surmounts  four  cellules,  and  the  indication  of  a  similar  profusion 
of  intercalated  supplementary  nervules.  It  seems,  however,  not  im- 
probable that  it  may  prove  to  be  a  second  species  of  the  same  genus, 
from  the  great  difference  in  form.  The  two  borders  of  the  outer  half  of 
the  wing  are  nearly  parallel,  and  the  apex  falls  a  little  below  the  mid- 
dle. This  difference,  however,  really  concerns  only  the  posterior  curve 
of  the  wing  below  the  apex.  The  nodus  is  not  preserved.  Greatest 
breadth  7.5mm. 

Considering  the  fragments  of  heads,  etc.,  referred  to  under  the  genus 
as  belonging  to  this  species,  we  have  to  add  Nos.  4179,  4180,  and  418- 
(besides  No.  02  of  Mr.  Richardson's  collection)  as  representing  heads; 
Nos.  418,3,  4181,  the  united  head,  thorax,  and  base  of  wings ;  and  Kos. 
4170,  4173,  4174,  4177,  4178,  as  parts  of  the  abdomen.  The  abdomen 
shows  a  slender,  dorsal,  pale  stripe,  distinct  aud  moderately  broad  ou  the 
sixth  to  the  eighth  segments,  scarcely  reaching  either  border,  and 
posteriorly  expanding  into  a  small,  round  spot ;  and  a  faint  dorsal  line 
on  the  fourth  and  fifth  segments,  interrupted  just  before  the  tip.  The  . 
appendages  are  simple. 

Length  of  head  (according  to  the  mode  of  preservation)  4.0-4.5°*; 
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readth  of  same  5.5mm;  length  of  thorax  5m™,  of  pedicel  of  wing 
mxn,  of  abdomen  (probably  lmm  shonld  be  added  for  a  break  at  the 
ase)  39mm;  length  of  segments  8-10,  6mm;  breadth  of  ninth  segment 
75mm,  of  fifth  segment  2.1™ ;  estimated  length  of  whole  body  55mm. 
Corydalites  fecundum. — Under  this  name  I  propose  to  class  an  insect 
Inch  laid  some  remarkable  egg-masses,  obtained  in  numbers  by  Dr.  G. 
.  White,  at  Grow  Greek,  fifteen  miles  northeast  of  Greeley,  Colo.,  in 
£nitic  beds  of  the  Laramie  Group.  These  egg-masses  are  five  centi- 
eters  in  length  by  nearly  two  in  breadth  and  one  in  height,  nearly 
[ual  throughout,  rounded  and  slightly  pointed  at  the  tip,  and  of  a  dirty 
»llo  wish-brown.  They  contain  each  about  two  thousand  eggs,  definitely 
Tanged,  and  coated  with  a  covering  of  what  was  presumably  albu- 
inous  matter,  which  also  surrounds  each  egg.  The  close  general  re- 
mittance of  these  eggs  and  of  their  clustering  to  that  of  the  eggs  recently 
iferred  by  Mr.  G.  V.  Riley  to  the  neuropterous  genus  Corydalus*  leave 
ttle  doubt  concerning  their  probable  affluities.  Mr.  Riley's  description 
s  as  follows : — 

uThe  egg-mass  of  Corydalus  cornutus  is  either  broadly  oval,  circular, 
)r  (more  exceptionally)  even  pyriform  in  circumference,  flat  on  the  at- 
tached side,  and  plano-convex  [broadly  convex  is  doubtless  meant]  on 
the  exposed  side.  It  averages  21mm  in  length,  and  is  covered  with  a 
tbite  or  cream  colored  albuminous  secretion,  which  is  generally  splashed 
tomnd  the  mass  on  the  leaf  or  other  object  of  attachment.  It  contains 
from  two  to  three  thousand  eggs,  each  of  which  is  1.3""11  long  and  about 
one-third  as  wide  [he  figures  them  of  a  slenderer  form],  ellipsoidal,  trans- 
lucent, sordid  white,  with  a  delicate  shell,  aud  surrounded  and  separated 
from  the  adjoining  eggs  by  a  thin  layer  of  the  same  white  albuminous 
material  which  covers  the  whole.  The  outer  layer  forms  a  compact  arch, 
with  the  anterior  ends  pointing  inwards,  and  the  posterior  ends  showing 
like  faint  dots  through  the  white  covering.  Those  of  the  marginal 
tow  lie  flat  on  the  attached  surface;  the  others  gradually  diverge  out- 
wardly, so  that  the  central  ones  are  at  right  angles  with  said  object. 
Beneath  this  vaulted  layer  the  rest  lie  on  a  plane  with  the  leaf,  those 
touching  it  in  concentric  rows,  the  rest  packed  in  irregularly."  t 

Iu  the  fossil  ootheca  the  mass  is  much  larger  and  more  elongated,  and 
ttssesses  besides  one  characteristic  in  which  it  differs  strikingly  from 
hat  of  Corydalus  (and  on  which  account,  particularly,  I  have  used  a  new 
generic  appellation),  viz :  the  division  of  its  mass  into  two  longitudinal 
md  equal  halves  by  an  albuminous  wall,  or  rather  by  double  albuminous 
rails,  which  may  be  parted  above,  leaving  as  the  only  connection  between 
be  two  halves  their  common  albuminous  floor.  There  are  indeed  a  few 
pecimens  which  show  no  sign  of  this  division,  but  a  median  furrow,  or  a 

•It  has  been  suggested  that  these  may  belong  rather  to  Chauliodcs,  a  closely  allied 
JDTis  of  Xcuroptera;  but  Mr.  Riley  declares  that  they  are  identical  with  those  found 
the  body  of  Corydalus. 
t  Proc.  Amer.  Assoc.  Ad.  Sc.  xxv,  277-278. 
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deeper  and  more  complete  separation  of  the  two  halves  is  so  prevalent 
that  this  seems  to  be  the  only  explanation  to  be  offered  for  its  appear- 
ance. Their  absence  in  the  few  specimens  is  probably  due  to  defect  of 
preservation.  The  common  albuminous  floor  and  the  upper  and  outer 
albuminous  coating  are  of  remarkable  thickness,  varying  from  one  to 
three  millimeters ;  but  the  coating  attenuates  to  a  mere  lamella  as  it 
passes  down  the  median  furrow,  so  that  when  the  mass  remained  quiet 
in  the  position  in  which  it  was  laid,  the  lateral  halves  pressing  closely 
against  each  other,  the  combined  thickness  of  the  two  albuminous 
walls  would  together  no  more  than  equal  the  ordinary  thickness  of  the 
albuminous  partition  between  any  two  contiguous  eggs.  That  such  a 
partition  existed  even  in  those  which  do  not  show  it  now,  seems  probable 
from  the  regularity  of  the  furrow  in  every  instance  of  its  occurrence  and 
by  its  prevalence;  some  specimens  merely  show  a  sharp  groove  along 
the  middle,  the  halves  remaining  in  complete  juxtaposition;*  others 
again  are  so  completely  separated  as  to  be  curled  over  and  meet  beneath. 

This,  together  with  the  fact  that  the  egg-mass  is  otherwise  extremely 
regular  (showing  only  so  little  plasticity  as  to  allow  one  broad  side  to 
bo  straight,  while  the  opposite  is  a  little  convex),  and  never  exhibits 
the  slightest  tendency  to  coil  longitudinally,  leads  me  to  believe  that  the 
egg-masses  were  laid  in  the  water  of  shallow  basins,  upon  the  muddy 
floors,  which  could  be  reached  by  the  abdomen  of  the  insect  while  rest- 
ing upon  a  stone  or  overhanging  twig.  In  this  medium,  the  albuminous 
secretion  would  expand  to  the  utmost;  if  the  bunch  of  eggs  remained 
undisturbed,  it  would  present  us  with  the  more  regular  hirudiform  masses 
that  have  been  found ;  if  rolled  about  by  the  disturbance  of  the  waters, 
the  two  halves  would  curl  toward  each  other  more  or  less  closely,  form- 
ing a  subcyliudrical  mass,  and  inclose  between  their  approaching  walls 
more  or  less  of  the  mud  in  which  they  are  rolled.  This  is  exactly  the 
appearance  of  most  of  them  now,  inclosing  the  same  substances  as  that 
within  which  they  and  the  accompanying  BuUmi  and  other  fresh-water 
inolhisks  lie  imbedded. t 

These  masses  diller  further  from  those  of  Corydalus  in  the  extraordi- 
nary amount  of  albuminous  matter  by  which  both  the  entire  massaud 
each  individual  egg  was  surrounded.  This  is  perhaps  to  be  explained 
by  the  medium  in  which  they  appear  to  have  been  laid,  and  will  in  part 
account  for  the  vast  size  of  the  ootheca,  which  are  much  larger  than 
any  mass  of  insect-eggs  which  I  can  find  noticed.  The  size  of  tho  mass, 
however,  is  also  due  to  the  greater  magnitude  of  the  eggs  themselves, 
which  are  twice  as  long  and  proportionally  larger  than  those  of  Coryda- 
his,  and  lead  to  the  conviction  that  we  are  to  look  in  the  rocks  of  the 
earliest  Tcrtiaries  for  an  insect  of  great  magnitude,  closely  allied  to  our 

•  These  specimens  are  some  from  which  weathering  has  removed  their  outer  albumi- 
nous coating;  perhaps,  if  this  had  remained,  the  furrow  would  have  been  concealed  by 
tho  complete  union  of  the  attingent  albuminous  walls. 

tTho  deposit  in  which  they  occur  is  a  fresh-water  one,  but  Mr.  Lesquereux  informs 
mo  that  brackish-water  forms  are  found  both  above  aud  below  them. 
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ydaluSj  itself  the  largest  of  all  known  Sialina.    It  ( an  bardly  be 
ibted  that  it  must  have  been  at  least  double  the  size  of  the  living 
e.    The  number  of  eggs  laid  is  about  or  nearly  the  same  as  in  Coryda* 
presuming,  in  either  case,  all  to  be  laid  at  once. 
Compared  with  the  eggs,  the  albuminous  substance  surrounding  them 
nuch  softer,  more  or  less  friable,  and  rather  easily  removed,  being 
xy  where  composed  of  fibers  running  in  the  same  direction  as  the  lon- 
adinal  axis  of  the  egg.    The  weathering  of  the  specimens  has  been 
h  that  in  several  instances  the  whole  albuminous  cap  has  been 
loved,  and  in  others  a  large  part  also  of  the  interovular  partitions, 
viug  the  eggs  standing  erect,  separated,  each  from  its  neighbors,  by 
m  one-third  to  one-half  its  own  thickness.    In  many  cases,  the  eggs 
i  be  pulled  from  their  cells ;  and,  although  frequently  flattened,  they 
y  be  studied  almost  as  well  as  if  living.    The  eggs  have  an  average 
gth  of  2.6n,m  and  a  central  width  of  0.6mm  j  they  are  nearly  cylindrical, 
-j  faintly  arcuate,  slightly  attenuated  at  the  anterior  extremity,  and 
'htly  tumid  on  the  posterior  half,  at  the  tip  of  which  they  taper 
>idly,  rounding  off  to  a  rather  broadly  convex  extremity,  which  is 
;tened  or  often  sunken  in  a  circular  central  space  0.1mm  in  diameter, 
aide  of  which  the  surface  is  rather  profusely  filled  with  very  shallow, 
jcure,  circular  pits,  averaging  0.01mm  in  diameter.    The  anterior  extre. 
by  terminates  in  a  slightly  elevated,  thin,  subtuberculate  rim,  inclosing 
terminal  portion,  whose  surface  gradually  rises  centrally  to  form  a 
ncated  cone,  and  is  pitted  with  saucer-like  depressions,  gradually 
ninishing  in  size  up  the  sides  of  the  central  extension ;  the  latter  is 
>ut  as  long  as  the  breadth  of  its  tip ;  its  extremity,  O.Ol-O.OS^111  in 
tmeter,  is  more  or  less  sunken,  with  a  central  circular  pit  (the  micro- 
le)  0.01mm  in  diameter  ;  while  the  rounded  margin  of  the  extension  is 
<le  more  or  less  irregular  by  the  saucer-like  depressions  which  sur- 
mnt  it,  but  have  now  become  of  extreme  minuteness.    This  structure 
the  anterior  extremity  of  the  egg  agrees  with  what  was  previously 
own  of  the  egg  of  Sialis,  but  no  mention  of  the  elevated  point  was 
ide  in  Mr.  Eiley's  description  of  the  egg  of  Cory  dolus.   It  occurs  there, 
wever,  as  I  find  by  examination  of  eggs  he  has  kindly  sent  me.  These 
gs  of  Corydaliis  also  show  the  sunken  space  at  the  posterior  end,  and 
3  sides  of  the  egg  are  marked  nearly  as  in  the  fossil ;  the  surface  of  the 
ter  being  broken  up  by  scarcely  elevated  slight  ridges  into  obscure 
msverse  hexagonal  cells,  one-tenth  of  a  millimeter  long  (across  the 
g)  and  one-fifth  as  broad,  those  of  adjoining  rows  iuterdigitating. 
In  the  disposition  of  the  eggs,  also,  these  masses  differ  from  those  of 
trydalus,  for  they  are  arranged  in  a  radiating  manner  around  the  lon- 
budinal  axis  of  the  ootbeca.    All  of  them  partake  of  this  arrangement, 
en  when,  as  rarely  happens,  there  are  two  layers  in  place  of  oue  over 
Lrts  of  the  mass ;  in  no  case  are  any  of  the  eggs  packed  in  irregularly, 
;  is  the  case  with  a  portion  of  those  of  Corydalus,  according  to  Eiley. 
s  in  CorydaluS)  however,  the  posterior  ends  are  those  which  art 
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directed  toward  the  upper  albuminous  coating,  which  in  many  casei 
shows  very  slight  subhexagonal  or  circular  depressions  or  elevations 
corresponding  to  the  position  of  the  extremity  of  the  egg  beneath,  jnit 
as  in  Corydalw  the  posterior  ends  of  the  eggs  show  "like  faint  dote 
through  the  white  covering".  The  outer  albuminous  coating  appears  in 
the  fossil  to  be  made  up  of  as  many  parts  as  there  are  eggs,  the  inter 
ovular  fibrous  material  extending  to  the  surface  of  the  ootheca,  forming 
walls  to  deep  cells  which  contain  eggs,  and  which  are  corked  up,  as  it 
were,  by  plugs  of  albuminous  material.  These  plugs  seem  to  be  very 
similar  to  the  cell- walls,  having  been  composed  apparently  of  viscous 
threads,  also  running  in  the  same  direction  as  the  longitudinal  axis  of  the 
egg',  but  iu  some  cases  the  cell-walls  beyond  the  eggs  have  become 
blackened,  while  the  plugs  retain  their  normal  color,  and  separate  readily 
from  them. 

When  the  egg-mass  was  undisturbed,  the  outermost  eggs  lay  horizon- 
tally, and  those  next  the  median  furrow  vertically;  the  division  walls  of 
the  cells  were  therefore  thinnest  below,  and  it  appears  probable  that  the 
young  made  their  escape  at  the  bottom  of  the  median  furrow,  where  the 
outer  coating  is  also  thinnest.  Where  double  layers  occur,  the  eggs  of 
the  upper  seem  to  bo  in  a  direct  line  with  those  of  the  lower  layer,  egg 
for  e^gj  as  if  a  cell  of  double  length  were  stocked  with  two  eggs,  sep- 
arated by  an  albuminous  partition ;  and  in  this  case  the  albuminous 
floor  and  covering  are  thinuer  than  usual,  so  that  the  egg-mass  is  not 
greatly  enlarged  nor  distorted.  When  two  layers  were  thus  formed, 
the  young  larvae  of  the  upper  layer  must  have  escaped  throngh  the 
emptied  cells  of  the  lower. 

It  only  remains  to  add  that  with  a  single  exception  these  masses  differ 
comparatively  little  in  size,  most  of  them  being  nearly  or  quite  five  cen- 
timeters long,  although  some  scarcely  exceed  four  centimeters.  The 
single  exception  is  of  a  mass  only  a  little  more  than  fifteen  millime- 
ters long,  six  millimeters  broad,  and  three  millimeters  high.  It  shows 
no  furrow,  but  may  represent  only  one  lateral  half  of  an  egg-mass,  as 
the  walls  of  one  side  are  steeper  than  those  of  the  other,  and  look  like 
the  sides  of  a  median  furrow.  This  mass  is  so  small  that  only  by  pre- 
suming ouc-half  to  bo  gone,  and  the  albuminous  covering  to  be  thinner 
than  usual,  can  it  be  regarded  as  belonging  to  the  same  species  with  the 
others,  although  evidently  of  a  similar  nature.  In  case  it  belongs  to  the 
same  species,  it  may  be  looked  upon  as  probable  that  a  female  usaally 
deposited  all  her  eggs  in  a  single  bunch,  but  that  some  accident  pre- 
venting it,  the  remnant  were  iu  this  case  subsequently  laid  in  a  mass  of 
much  smaller  dimensions,  one-half  of  which  is  preserved.  This  is  the 
view  I  am  disposed  to  adopt. 

This  name  is  proposed  for  a  genus  of  Panorpidw,  unquestionably  allied 
to  Panorpn,  but  differing  remarkably  from  it  in  the  total  absence  of  cross- 
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*  in  tbe  wings,  excepting,  perhaps,  at  the  base.  The  antennas  are 
y  not  very  long  (they  are  not  completely  preserved  in  the  speci- 
iper  very  gradually  in  size,  are  composed  of  joints  only  a  little 
ban  broad,  not  in  the  least  degree  moniliform,  and  furnished  with 
3nt  hairs.  The  wings  are  not  so  elongate  nor  so  slender  as  in  Pan- 
ry  regularly  rounded,  both  pairs  similarly  formed,  the  hinder  pair 
shorter  than  the  front  pair,  as  in  Panorpa.  The  costa  is  thick- 
e  subcosta  extends  beyond  the  middle  of  the  wing,  but  does  not 
1a  pterostigma;  the  radius  emits  a  superior  fork  near  the  base  of 
£,  which  strikes  the  pterostigma ;  or  rather,  which,  by  bending 
,rd  and  then  upward,  forms  the  pterostigma  in  the  middle  of 
al  third  of  the  wing;  the  radius  again  forks  in  a  similar  manner 
before  the  middle  of  the  wing,  the  upper  branch  emitting  three 
,  equidistant,  inferior  branohlets,  the  uppermost  close  to  the  mar- 
:  the  pterostigma,  the  lowest  striking  the  apex  of  the  wing ;  the 
idial  branch  forks  below  the  middle  branchlet  of  the  upper  radial 

All  these  veins,  excepting  the  pterostigmatic  termination  of  the 
3st  branch  of  the  radial,  are  straight  The  cubitus  is  also  straight, 
forks  a  little  before  the  middle  of  the  wing ;  its  upper  branch  is 
curved,  and  divides  just  below  the  forking  of  the  lowest  radial 

its  lower  branch  forks  almost  immediately,  emitting  at  once 
inlets,  the  middle  one  of  which  is  nearly  continuous  with  the 
»m,  the  others  curving  in  opposite  senses  on  either  side  of  it. 
lis  the  veins  are  not  so  readily  determinable,  and  their  description 
id  for  tbe  present ;  the  only  variation  in  the  neuration  of  the  two 
onsists  in  the  middle  fork  of  the  lower  branch  of  the  cubitus, 
n  the  bind  wing,  is  not  continuous  with  the  main  stem,  but 
es  a  very  little  beyond  the  others  from  the  lower  fork.  The  legs 
ous  throughout ;  the  tibia)  are  also  armed  at  tip  with  very  long, 
,  parallel  spurs,  and  the  tarsal  joiuts  with  short  spurs.  The 
q  is  greatly  elongated,  the  first  four  joiuts  subequal  and  nearly 
1  as  tbe  slender  thorax,  but  as  a  whole  tapering  slightly,  and  not 
surpassed  by  the  wings ;  tbe  following  joints  greatly  attenuated, 
b,  or  terminal  joint,  composing  the  forceps,  unfortunately  lost, 
ai  fossil  species  have  been  referred  to  Panorpa,  but  with  one 
in  they  agree  very  closely  with  living  types.  The  exception  is  the 
gured  by  Brodie  #  from  the  Purbeck  beds  of  England  (Panorpa 
Gieb.),  which  is  very  small,  and  possibly  may  be  more  nearly 
to  Uolcorpa;  for  while  the  general  arrangement  of  tbe  veins, 
i  notable  exception  of  tbe  cubital,  is  similar  to  what  is  found  in 
a,  and  very  different  from  their  disposition  in  Panorpa,  no  cross- 
latcver  can  be  traced.  The  figure,  however,  is  too  small,  coarsely 
;1,  and  is  described  by  Giebelt  as  supplied  abundantly  with 
ins !    It  certainly  is  not  in  my  copy. 

*Fos8.  Ins.  Sec.  Rocks  Engl.,  pi.  «r>,  fig.  18. 
t  Ins.  der  Vorw.  253. 
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Tbo  name  I  have  given  should  perhaps  be  written  Holchorpa  ;  but  I 
have  disregarded  tbe  aspirate,  as  Linne  did  in  constructing  Panorpa. 

Molcorpa  maculosa. — A  single  insect  (No.  63),  obtained  by  Mrs.  Fisher 
from  the  Florissant  shales  of  Colorado,  has  beautifully  preserved  wings 
and  fragments  of  the  rest  of  the  body.  The  antennae  (which  are  not 
fully  preserved)  appear  to  have  been  more  than  half  as  long  as  the 
wings,  the  middle  joints  0.17mm  long  and  0.14mm  broad.  The  wings  an 
less  than  three  times  as  long  as  broad,  and  very  regularly  rounded;  the 
costal  vein  (especially  on  the  front  wing)  is  thickened  and  covered  with 
closely  clustered,  minute,  spinous  hairs;  and  similar  black  hairs  Mot 
in  a  single  row  the  base  of  the  radial  and  cubital  veins.  The  wings  are 
very  dark,  with  large  white  or  pale  spots,  of.  which  three  are  most  con- 
spicuous, occurring  similarly  on  all  tbe  wings:  one,  of  a  subquadrate or 
subovate  form,  broader  than  long,  lies  scarcely  be.vond  the  middle  of  tbe 
wing,  extending  from  the  costa  to  the  upper  branch  of  the  cubital  vein; 
another,  nearly  as  large  and  similar  in  form,  is  snbapical,  extending 
from  just  beyond  the  last  fork  of  the  upper  branch  of  the  radial  vein  to 
or  just  beyond  the  upper  fork  of  the  lowest  branch  of  the  same ;  a  third, 
smaller,  trausversely  oval  spot,  lies  next  the  inner  border,  below  and  i 
little  outside  the  first  mentioned,  being  situated  just  beneath  the  forking 
of  tbe  upper  branch  of  the  cubital  vein ;  there  is  also  more  or  less  pale 
cloudiness  about  the  basal  half  of  the  wing,  and  white  flecks  may  be 
seen  at  various  points  near  the  tip,  especially  below  the  subapical  spot 
The  abdomen  resembles  somewhat  that  of  tbe  remarkable  Panorp 
nematogaster  M'Lachl.  from  Java,  where  it  is  greatly  elongated,  and 
possesses  a  curious  appendage  to  the  third  joint.  In  the  fossil  species, 
tbe  first  three  joints,  taken  together,  taper  gradually  and  slightly,  and 
the  third  may  have  had  a  peculiar  appendage  at  its  tip,  as  the  edge  is 
not  entire,  but  appears  deeply  excavated  in  tbe  middle,  possibly  due, 
however,  to  its  imperfect  preservation ;  the  basal  half  of  the  fourth 
joint  partakes  of  the  tapering  of  the  abdomen,  but  its  apical  half  is 
swollen  and  its  hind  margin  broadly  rounded ;  the  fifth  and  sixth  joints 
are  a  little  longer  and  much  slenderer  than  the  preceding,  subequal  and 
cylindrical;  the  fifth  depressed  on  either  side  at  the  base  by  a  pair  of 
foveas;  the  seventh  again  much  smaller,  linear  or  not  half  the  widtbof 
tbe  sixth,  increasing  slightly  in  size  apically;  tbe  eighth  as  large  at 
base  as  the  seventh  at  tip,  enlarging  slightly  apically,  and  all  the  joints 
together  half  as  long  again  as  tbe  wings.  Most  unfortunately,  tlie 
apical  joint  is  lost.    The  specimen  is  evidently  a  male. 

Length  of  insect  (excluding  claw  of  abdomen)  30u,m,  of  abdomen  (ex- 
cluding claw)  2;>min,  of  front  wing  18mm,  breadth  of  same  o.5mia;  length 
of  hind  wing  lC.5I,,m,  breadth  of  same  omm;  length  of  (fore  or  middle) 
tibial  spurs  l,um,  of  one  of  the  (hind?)  tarsal  joints  1.2m,u. 

Influsia  caleulosa. — in  certain  parts  of  Auvergne,  France,  rocks  art 
found,  which,  for  a  thickness  of  sometimes  two  meters,  are  wholly  made 
up  of  the  remains  of  the  cases  of  caddis-flies.    These  have  been  frequently 
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entioned  by  writers,  and  Sir  Charles  Lyell  figures  them  in  his  Manual, 
ustalet,  in  his  recent  treatise  on  the  fossil  insects  of  Auvergne,  describes 
ro  forms,*  one  from  Clermond,  and  the  other  from  St.  G6rand,  which 
)  distinguishes  under  the  names  Phryganea  corentina  and  P.  gerandina, 
incipally  from  their  difference  in  size  and  strength,  and  a  distinction 
the  minute  shells — species  of  Paludina — of  which  the  cases  are  corn- 
wed.  One  of  them,  however,  probably  the  former,  was  previously 
imed  by  Giebelt  Indusia  tabulata,  a  generic  name  which  it  would 
irhaps  be  well  to  employ  for  the  cases  of  extinct  Phryganidw,  until  they 
n  reasonably  be  referred  to  particular  genera. 

During  the  past  season,  Dr.  A.  G.  Peale,  in  his  explorations  under 
e  Survey,  discovered  on  the  west  side  of  Green  River,  Wyoming  Terri- 
ry,  at  the  mouth  of  Lead  Creek,  in  deposits  which  he  considers  as 
t)bably  belonging  to  the  Upper  Green  River  Group,  or  possibly  to  the 
wer  part  of  the  Bridger  Group  beds  of  limestone,  the  upper  floor  of 
hich  is  completely  covered  with  petrified  cases  of  caddis-flies,  all  belong- 
g  to  a  single  species,  which  may  bear  the  name  we  have  applied  to  it 
>ove.  They  vary  from  14  to  19mm  in  length,  from  4  to  5mm  in  diameter 
» their  open  anterior  extremity,  and  from  3  to  3.2mm  at  their  posterior 
id,  the  thickness  of  the  walls  being  about  0.75mm.  As  will  be  seen  by 
tese  measurements,  the  cases  are  a  little  larger  at  their  mouth,  but 
Aerwise  they  are  cylindrical,  taper  with  perfect  regularity,  and  are 
iraight,  not  slightly  curved,  as  in  many  Phryganid  cases.  They  are 
>mpletely  covered  with  minute,  rounded,  water- worn  pebbles,  apparently 
f  quartz,  generally  subspherical  or  ovate,  and  varying  from  one-third  to 
ffo-thirds  of  a  millimeter  in  mean  diameter ;  they  thus  give  the  cases 
>  granulated  appearance.  Nearly  all  the  cases  arc  filled  with  calcareous 
material,  but  some  are  empty  for  a  short  distance  from  their  mouth, 
md  in  one  case  the  inner  linings  of  this  part  of  the  case  has  a  coating 
)f  minuter  calcareous  particles,  evidently  deposited  therein  after  the 
sase  was  vacated.  As  the  present  thickness  of  the  walls  indicates  (as 
ftlso  the  size  of  the  attached  pebbles),  the  silken  interior  lining  of  the 
ase  must  have  been  very  stout.  This  follows  also  from  the  appearance 
)f  one  or  two  which  have  been  crushed ;  for  they  have  yielded  along  longi- 
tudinal lines,  indicating  a  parchment-like  rigidity  in  the  entire  shell.  Iu 
roe  of  the  specimens,  the  outer  coating  of  heavier  pebbles  has  in  some 
ray  been  removed  by  weathering,  and  has  left  a  scabrous  surface,  ap- 
arently  produced  by  minute,  hard  grains  entangled  in  the  fibrous 
leshes  of  the  web ;  it  still,  however,  retains  its  cylindrical  form. 
The  size  of  the  case,  its  form,  and  the  material  from  which  it  is  con- 
ructed  seem  to  indicate  that  it  belonged  to  some  genus  of  Limnophi- 
1ce  near  Anabolia. 


•  Bibl.  Ecolo  Haut.  Etudes  ;  Sc.  Nat.  iv,  art,  7,  pp.  101-102. 
t  Ins.  der  Vorw.  2C9. 
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L  XXV -FIELD-NOTES  ON  BIRDS  OBSERVED  IN  DAKOTA 
AND  MONTANA  ALONG  THE  FORTY-NINTH  PARALLEL 
DURING  THE  SEASONS  OF  1873  AND  1874.* 


By  Dr.  Elliott  Coues,  U.  8.  A., 

Late  Surgeon  and  Naturalist  U.  S.  Xortkern  Boundary  (inanition. 


he  following  notes  result  from  observations  made  in  the  field  daring 
connection  with  the  United  States  Northern  Boundary  Commission — 
hibald  Campbell,  Esq.,  Commissioner,  Major  W.  J.  Twining,  Corps  of 
;ineers,  U.  S.  A.,  Chief  Astronomer.  The  line  surveyed  by  the  Com- 
mon in  1873  and  1874  extended  from  the  Red  Eiver  of  the  North 
he  Rocky  Mountains,  a  distance  of  850  miles,  along  the  northern 
ler  of  the  Territories  of  Dakota  and  Montana,  in  latitude  49°  north, 
log  the  season  of  1873, 1  took  the  field  at  Pembina,  on  the  Red 
er,  early  in  June,  and  in  the  course  of  the  summer  passed  along  the 
a  nearly  to  the  Coteau  de  Missouri,  returning  from  the  Souris  or 
tse  River  via  Fort  Stevenson  and  the  Missouri  to  Bismarck.  This 
on's  operations  were  entirely  on  the  parallel  of  49°,  and  in  the  water- 
1  of  the  Mouse  and  Red  Rivers,  my  principal  collecting-grounds 
ig  Pembina,  Turtle  Mountain,  and  the  Mouse  River.  This  region 
he  northerly  waters  is  sharply  distinguished  geographically  and 
►graphically,  as  well  as  zoologically,  from  the  Missouri  and  Milk  River 
in,  which  I  entered  the  following  year.  In  1874, 1  began  at  Fort 
>rd,  at  the  mouth  of  the  Yellowstone,  travelled  northwesterly  to  49°, 
:h  was  reached  at  Frenchman's  River,  one  of  the  numerous  tribu- 
?s  of  Milk  River,  and  thence  along  the  parallel  to  the  Rocky  Mount- 
at  Waterton  or  Chief  Mountain  Lake  and  other  headwaters  of 
Saskatchewan ;  returning  back  on  the  Line  to  Three  Buttes  or  Sweet- 
8  Hills,  thence  direct  to  Fort  Benton,  Montana,  and  thence  by  a  boat 
ige  down  the  Missouri  to  Bismarck.  In  neither  season  was  much 
acting  done  except  along  the  parallel  itself;  and  the  operations  of 
i  season  were  in  a  region  sharply  distinguished,  as  1  have  said,  by 
aunal  peculiarities.  From  these  two  broad  belts  of  country,  eor- 
onding  at  49°  nearly  to  the  Territories  of  Dakota  and  Montana 
ectively,  is  to  be  set  apart  a  third,  that  of  the  Rocky  Mountains 
e. 
made  an  elaborate  comparison  of  the  faunal  characters  of  these  three 

For  articles  on  other  portions  of  the  same  writer's  collection,  see  this  Bulletin, 
Vol.,  No.  1,  pp.  259-292,  and  No.  2,  pp.  481-51*.— Ed.] 
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regions  with  reference  to  anticipated  publication  in  connection  with  the 
official  report  of  the  United  States  Boundary  Commission ;  but  the 
present  is  hardly  the  place  to  present  these  considerations  in  detail. 
I  may,  however,  state  that  my  results  agree  closely  with  those  derived 
from  the  geological  investigations  made  by  Mr.  George  M.  Dawson,  my 
colleague  of  the  British  contingent  of  the  Survey,  whose  valuable  Eeport 
should  be  consulted  in  this  connection,  and  that  they  are  in  striking 
accord  with  what  would  be  the  geographer's  or  the  topographer's  con- 
sideration. 

1.  Red  River  region,  or  watershed  of  the  Bed  and  Mouse  Rivers.  At 
49°  this  extends  westward  along  the  northern  border  of  Dakota,  nearly 
to  Montana, — to  the  point  where  the  Coteau  crosses  the  Line.  The  bird- 
fauna  of  this  region  is  decidedly  Eastern  in  character, — mnch  more  so 
than  that  of  the  portion  of  the  Missouri  Basin  which  lies  south  of  it  and  no 
further  west.  It  is  well  distinguished,  both  by  this  Eastern  facie*  and  by 
the  absence  of  the  species  which  mark  the  Missouri  region.  The  region 
consists  of  more  or  less  (nearly  in  direct  ratio  as  we  pass  westward)  fer- 
tile prairie,  treeless  except  along  the  streams,  cut  by  the  two  principal 
river-valleys,  the  lied  and  the  Mouse,  crossed  by  the  low  range  of  the 
Pembina  Mountains,  and  marked  by  the  isolated  butte  known  as  Turtle 
Mountain.  It  is  bounded  to  the  west  and  south  by  the  Coteau, — a  com- 
paratively very  slight  ridge,  which  nevertheless  absolutely  separates 
the  two  great  watersheds.  The  Ked  River  flows  nearly  due  north;  the 
Mouse  Kiver  makes  a  great  horseshoe  bend,  at  first  directed  toward  the 
Missouri,  which  it  almost  reaches  before  it  is  "  bluffed  off'",  literally,  and 
sent  northward.*  The  bird  fauna  of  Pembina  and  the  whole  immediate 
J  ted  Kiver  Valley  is  thoroughly  Eastern.  The  only  Western  trace  I  ob- 
served was  Spizclla  pallida  and  some  Icteridce,  especially  Scolecophagut 
cyanovephalus ;  though  titurnclto  neglecta  and  Xanthocephalus  icterocephd' 
lu8  are  both  common  prairie  birds  much  further  east,  as  Pediwcetts  co- 
lumbianm  also  is.  Characteristic  mammals  are  Spermophilus  13-lineatut, 
8.  franklini,  Tamias  qitadrivittatw,  Thomomys  talpoides,  and  the  rare 
Onychomys  leucogaxter.  Out  on  the  prairie,  beyond  the  Pembina  Mount- 
ains, this  region  is  distinguished  by  the  profusion  cf  several  very  nota- 
ble birds, — Anthu*  spraguii^Plectrophanes  ornatuSjPasserculusbairdi^nA 
Eremophila  lencolwma^  all  breeding,  uoueof  them  observed  at  Pembina. 
Here  also  was  found  Cotumiculm  lecontii.  This  treeless  area  is  fur- 
ther marked  by  the  absence  of  sundry  birds  common  enough  in  the 
heiwil.v-tinibered  Ked  Kiver  Valley,  as  Umpidonaces,  Vireones,  Ant  rata- 

*  Fort  Pembina  in  situated  ou  tin*  Ked  Kiver,  latitude  49°  nearly;  longitude  97^  13, 
■VJ"  we*t;  altitude  790  feet  above  sea-level.  The  Pembina  Mountaius,  well  wooded, 
with  a  maximum  elevation  of  about  1,700  feet,  lie  &">  miles  west  of  the  Red  Kiver. 
forming  an  escarpment  which  separates  the  low  immediate  valley  of  the  Ked  Biver 
from  the  next  higher  prairie  steppe,  which  reaches  to  the  Coteau.  Turtle  Mountain  is 
an  isolated,  heavily- wooded  butte,  1  *2.">  miles  west  of  Pembina,  with  an  elevation  of 
;jl>out  2,000  feet,  above  sea-level,  lying  directly  on  the  parallel  of  49°.  Our  camp.it 
its  west  base,  was  in  longitude  100°  :W  41.1",  distant  141M&  miles  from  Pembina  along 
the  pnrn)UA. 
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mu8  vociferus,  Turdus  pallasi,  Oeothlypis  Philadelphia,  Qoniapliea  ludovi- 
ciana,  Setophaga  ruticilla,  and  many  others.  Spermophilus  richardsoni 
begins  in  this  region,  and  S.  franklini  and  doubtless  Onychomys  end 
here.  There  are  Badgers  in  plenty  and  a  few  Antelopes;  there  were  no 
Buffalo  in  1873,  though  the  country  was  still  scored  with  their  trails, 
and  skeletons  were  pleuty  from  the  Mouse  River  westward.  This  region 
is  still  more  strongly  marked  by  the  absence  of  the  Missouri  specialties. 

2.  The  Missouri  region,  or  the  great  watershed  of  the  Missouri  and 
Milk  Rivers.  As  soon  as  we  cross  the  Goteau,  the  whole  aspect  of  the 
country  changes,  and  there  is  a  marked  difference  in  the  fauna.  We 
enter  a  much  more  sterile  and  broken  region,  absolutely  treeless  except- 
ing along  the  larger  water-courses,  full  of  "  bad  lands",  with  much  sage- 
brush,— such  country  stretching,  with  scarcely  any  modification,  to  the 
base  of  the  Rockies.  In  this  latitude,  the  Milk  River  is  the  main  artery, 
with  many  north-south  affluents  crossing  49°.  The  characteristic  mam- 
mals are  the  Buffalo  (first  seen  in  1874  in  the  vicinity  of  Frenchman's 
River),  Antelope,  Prairie  and  Sage  Hares  (LL.  campestris  and  sylvaticus 
var.  nuttalli),  the  Prairie  "  Gophers"  (Spermophilus  richardsoni,  in  extra- 
ordinary abundance),  and  Prairie  "  Dogs"  (Cynomys  ludoricianus),  some 
of  these  being  perfectly  distinctive  of  the  Missouri  as  compared  with 
the  Red  River  region.  Putorius  longicauda  is  the  Ermine  of  this  region. 
Kit  Foxes  ( Vulpes  velox)  are  common,  but  so  they  are  along  the  Mouse 
River.  The  characteristic  birds  are  Calamospiza  bicolorj  Tyrannus  ver- 
ticalis,  Plectrophanes  maccoicni,  Pica  hudsonica,  Speotyto  hypogcea,  Centra- 
cercus  urophasianus  (diagnostic  of  the  region,  like  the  mammal  Cynomys 
ludovicianus,  or  the  reptiles  Phrynosoma  douglassi  and  Crotalus  confluen- 
tus),  and  Eudromias  montanus.  Few,  if  any,  distinctively  Eastern  birds 
extend  across  or  even  into  this  region.  Plectrophanes  ornatus  goes  to 
the  mountains,  but  in  diminished  numbers;  one  specimen  of  Neocorys 
was  taken  near  the  mountains,  but  neither  Passerculus  bairdi  nor  Cotur- 
niculus  lecontii  was  observed ;  Eremophila  continues  in  full  force. 

The  Sweetgrass  Hills,  or  Three  Buttes,  are  the  most  considerable  out- 
liers of  the  Rocky  Mountains,  along  the  parallel  of  49°,  quite  isolated 
on  the  prairie.  I  noticed  no  avian  specialties  here,  but  Mountain  Sheep 
were  comparatively  abundant  (as  they  were  also  along  the  bluffs  of  the 
Missouri  River,  above  the  mouth  of  the  Yellowstone),  aud  the  Yellow- 
haired  Porcupine,  Erethizon  epixanthus,  was  numerous* 

3.  Rocky  Mountain  region. — Rising  gradually  and,  of  course,  imper- 
ceptibly, the  Missouri  region  maintains  its  features  to  the  very  foot 
of  the  mountains,  the  headwaters  of  the  Milk  River  being  prairie 
streams,  sluggish,  warm,  and  muddy,  with  much  alkaline  detritus.  The 
divide  betweeu  this  watershed  and  that  of  the  Saskatchewan  is  too 
slight  to  be  recognized  as  such  by  an  inexperieuced  eye;  ou  passing  it, 
we  strike  the  clear,  cold,  turbulent  streams  from  the  mountains,  abound- 
ing in  Salmonidce,  and  soon  enter  the  woods.  This  region  is  strongly 
marked,  not  only  by  "  Western  "  species,  in  the  geographer's  sense,  bat 


548 


BULLETIN  UNITED  STATES  GEOLOGICAL  SURVEY. 


by  Alpine  forms,  strangers  to  lower  altitudes  at  the  same  latitude,  by 
exclusively  arboreal  forma,  and  by  abrupt  disappearance  of  the  prairie 
types  mentioned  in  the  preceding  paragraph.  The  marks  of  the  region, 
as  compared  with  the  prairie,  are  unmistakable.  We  here  find  Lagomp 
princeps  (down  to  4,000  feet),  Tamias  lateralis,  Sciuru*  hud»oniu&  var., 
Xcotoma  cinerca,  Aretoa'g*  ftaviventria,  among  mammals;  large  game 
was  scarce, — a  few  deer  (0.  virginianus),  a  bear  or  two,  and  an  alleged 
Aptoceros  montanwt.  Th ere  were  no  live  Buffalo,  but  plenty  of  skull.' 
aud  skeletons  Tar  into  the  mountains.  Among  notable  birds  may  be 
mentioned  Ciuclus  mexicanva,  Dtndraxa  audvboni,  GeotMypis  macgilih- 
rayi,  Ampelis garrulus,  doubtless  breeding  !,  1'rrisoreus  canadensis,  Empi- 
dona*  kamnondi,  E.  obsvttrus,  8elaspkoru»  rufus,  Pica*  Jmrriti,  Atgnitt- 
mill  torguatus,  the  two  Alpine  Grouse,  Tetrao  franklini  and  T.  rickardwri 
(together  with  Pediacetes,  which  pervades  all  three  regions),  Bwfpsait 
Mandica  (breeding),  and  Bisirumicvs  torqttatm  (breeding). 

Some  of  the  more  conspicuous  birds  of  the  three  regions,  or  of  mj 
one  of  them,  may  be  tabulated  in  the  following  form.  The  implication 
in  each  case  is  simply  my  own  observations,  not  the  known  genenl 
range  of  tbe  species.  All  the  species  in  this  table,  doubtless  even  A«|» 
tis  garrulus,  were  on  tbeir  breeding- grounds,  excepting  a  very  few 
migrants  seen  early  in  June  at  Pembina. 
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There  remains  the  agreeable  duty  of  witnessing  the  ready  and  au  vary- 
ing courtesy  extended  to  the  Naturalist  of  the  Commission  by  Mr.  Gamp- 
bell  and  Major  Twining,  who  sought  to  aid  by  all  means  in  their  power 
the  scientific  interests  he  had  in  charge ;  and  by  Captain  W.  F.  Gregory, 
Corps  of  Engineers,  V.  S.  A.,  to  whose  party  he  was  attached  during 
the  season  of  1874. 


TtTRDUa  {PLANE8TICrjS)  MIGRATORIUS,  Linn. 

The  Robin. 

Fonnd  in  abundance  at  Pembina,  where  it  was  breeding  in  the  wooded 
river-bottom.  In  this  latitude,  the  eggs  are  generally  laid  during  the 
middle  and  latter  parts  of  June,  and  I  scarcely  think  that  more  than  oue 
brood  is  reared  annually.  Further  westward  the  species  seems  to  occur 
chiefly  during  the  migrations,  as  most  of  the  country  is  uusuited  to  its 
wants.  In  September,  large  numbers  were  observed  in  the  fringes  of 
trees  along  the  Mouse  River.  During  the  second  season,  the  birds  were 
again  fonnd  on  the  Upper  Missouri  River  and  in  the  Rocky  Mountains. 
On  the  whole,  the  species  is  much  less  numerous,  excepting  iu  the 
immediate  valley  of  the  Red  River,  than  it  is  iu  settled  and  wooded 
jortions  of  the  United  States,  and  probably  none  pass  the  winter  in 
this  latitude. 
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TURDUS  (HYLOCICHLA)  PALLASI,  Cab. 

Hermit  Thrush. 

The  Hermit  Thrush  was  not  observed  during  the  Survey  nntil  toward 
the  close  of  the  second  season,  when  specimens  were  taken  in  the  Rocky 
Mountains  near  Chief  Mountain  Lake,  under  circumstances  which  left 
no  doubt  of  its  breeding  in  the  vicinity.  As  it  is,  however,  a  common 
species  of  wide  distribution  in  North  America,  it  is  doubtless  to  be 
fonnd,  like  the  Robin,  wherever  timber  grows,  along  the  line  of  the 
Northern  Boundary. 
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TURDUS  (HYLOCICDLA)  SWA1N80NI,  Cab. 

Olive -backed  Thrush. 

The  remarks  made  under  Bead  of  the  last  species,  with  regard  to 
geographical  distribution,  are  equally  applicable  to  the  present  one.  Il 
was  only  observed,  however,  in  September,  during  the  general  autumnal 
migration,  in  the  slight  fringe  of  trees  along  the  stream  where  I  was 
collecting  at  tbe  time.  In  a  country  so  nearly  treeless  as  is  the  tract 
lying  between  the  lied  River  and  the  Rocky  Mountains,  the  slightest 
pieces  of  woodland  are  eagerly  sought  by  all  the  migrants  as  stopping- 
places  for  food  and  rest.  Though  at  other  seasons  tenanted  by  few 
species,  they  become  populous  in  the  fall  by  tbe  presence  of  great 
numbers  of  small  insectivorous  and  gramvorous  species,  among  which 
tbe  Turdidat  Sylvicolida,  and  Fringillidee  are  conspicuous. 
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TURDUS  (HYLOCICHLA)  FUSCESCENS,  Steph. 

Veert,  or  Wilson's  Thrush. 

Unlike  cither  of  the  preceding  species,  the  Vwy  does  not  appear  to 
extend  westward  beyond  the  Valley  of  tbe  lied  Hirer, — at  any  rate,  it 
was  only  observed  in  tbe  vicinity  of  Pembina.  Here  it  was  found 
breeding  in  abundance  during  the  month  of  June,  when  its  exquisite 
song  enlivened  tbe  tangled  recesses  of  tbe  wooded  river- bottom,  in 
which  the  timid  birds  secreted  themselves,  aud  formed  one  of  the  most 
characteristic  pieces  of  bird-melody  to  be  heard  iu  that  ill  favored 
locality.  A  nest  was  found  on  the  !>th  or  June,  containing  four  fresh 
egg)1,  uniform,  btui-h-  green  in  color,  and  measuring  about  O.SG  in  length 
by  0.66  in  diameter.  It  was  placed  upon  a  small  heap  of  decayed  leaves 
which  had  been  caught  on  the  foot-stalks  of  a  bush  a  few  inches  from 
the  ground,  and  composed  of  weed-stems,  grasses,  and  fibrous  bark- 
strips,  woven  together,  and  mixed  with  withered  leaves.    The  walls  were 
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:k,  giving  a  balky,  irregular,  and  rather  slovenly  appearance,  and 
sing  the  cavity  to  appear  comparatively  small, — it  was  only  about 
nches  in  diameter  by  less  than  2  inches  in  depth,  though  the  whole 
t  was  as  large  as  a  child's  head. 
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MIMU8  CAROLINENSIS,  {linn.)  Gray. 

Catbird. 

he  Catbird  was  ascertained  to  be  one  of  the  common  species  of  the 
I  Eiver  region,  where  it  was  breeding  in  Jane,  in  situations  similar 
hose  it  selects  in  the  East  1  traced  it  westward  to  Turtle  Mountain, 
did  not  observe  it  again  in  the  Bocky  Mountains,  where  its  presence 
i  to  have  been  expected.  It  is  also  a  rather  common  species  on  the 
per  Missouri  and  the  northern  affluents  of  this  and  of  the  Milk  Eiver. 
>  Missouri  appears  to  be  the  highway  by  which  the  species  gains  the 
iky  Mountains,  as  observed  by  Dr.  Hayden.  The  naturalists  of  the 
-thwest  Boundary  Commission  collected  specimens  in  Washington 
ritory,  and  Sir  John  Richardson  has  left  a  record  of  its  occurrence 
he  Saskatchewan  region  as  far  north  as  latitude  54°  north.  As  at 
nbina,  the  bird  was  breeding  in  June  in  the  shrubbery  along  the 
per  Missouri  and  its  tributaries. 
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HABPOBHYNOHUS  BUFUS,  {Linn.)  Cub. 

Thrasher,  or  Brown  Thrush. 

)bserved  at  Pembina,  which  appears  to  be  near  the  northern  limit  of 
distribution  of  this  species.    In  other  latitudes,  however,  it  extend* 
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farther  westward,  having  been  found  by  earlier  expeditions  in  various 
portions  of  Dakota,  Nebraska,  Wyoming,  and  Colorado.  It  is  one  of 
the  species  of  Turdidce  which  does  not  appear  to  leave  the  United  Stales 
in  winter,  as  we  have  no  West  Indian  or  Central  American  quotations. 
It  breeds  in  suitable  localities  anywhere  within  general  range.  A  nest 
containing  four  eggs  was  found  at  Pembina  late  in  June. 

During  the  second  season,  the  species  was  observed  on  the  Missouri 
above  Fort  Buford. 
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CINCLUS  MEXICANUS,  Sw. 
American  Dipper,  or  Water  Ouzel. 

During  the  tedious  march  through  the  monotonous  country  of  the 
Milk  River,  when  little  was  to  be  looked  for  that  had  not  already  been 
found,  I  daily  indulged  pleasant  anticipations  of  change  for  the  better, 
in  the  new  and  more  varied  features  of  the  avifauna  which  I  should 
meet  on  entering  the  mountains.  I  was  particularly  desirous  of  finding 
the  Dipper, — a  bird  that  in  former  years  had  given  me  the  slip  when  I 
was  crossing  the  mountains  of  New  Mexico  and  Arizona.  Nor  was  1 
disappointed  ;  the  most  favorable  conditions  of  the  bird's  existence  are 
met  in  the  many  crystal  cascades,  fed  by  the  snow-capped  peaks  that 
form  Chief  Mountain  Lake, — a  beautitul  sheet  of  water  environed  by  pre- 
cipitous mountains,  debouching  with  a  tortuous  course  into  one  of  the 
many  clear  streams  that  unite  to  form  the  Saskatchewan.  Nor  was  this 
romantic  spot  the  home  of  the  Dipper  alone,  among  the  more  interesting 
forms  of  animal  life.  The  Bohemian  Wax  wing  was  breeding  here,  many 
degrees  of  latitude  further  south  than  had  been  known  before.  So  was 
the  Harlequiu  Duck,  like  the  Waxwing  then  for  the  first  time  ascer- 
tained to  rear  its  young  within  the  limits  of  the  United  States.  Bar- 
row's Golden  Eye  and  other  species,  to  me,  at  least,  extremely  interest- 
ing, were  here  first  encountered,  as  more  fully  noted  in  other  portions 
of  this  narrative. 

At  the  time  of  my  visit,  it  was  too  late  to  look  for  the  nest  or  eggs  of 
the  Dipper,  as  the  young  were  already  on  wing;  that  they  were  bred  in 
the  immediate  vicinity,  at  an  altitude  of  only  about  4,000  feet,  was  evi- 
dent from  the  immature  condition  of  the  specimens  examined. 

My  observations  upon  the  habits  of  the  species  were  too  limited  to 
enable  me  to  add  anything  to  the  account,  compiled  from  various  sources, 
which  was  published  iu  the  "  Birds  of  the  Northwest". 
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SIALIA  ARCTICA,  Sic. 

Rocky  Mountain  Bluebird. 

The  Northern  Boundary  appears  to  be  slightly  beyond  the  limit  of 
listribution  of  the  Eastern  Bluebird,  since  the  species  was  not  ob- 
served at  Pembina,  where  the  avifauna  is  almost  entirely  Eastern  in  its 
imposition.  The  Western  Bluebird,  ft  mexioana,  is  still  further  re- 
no  ved  from  the  region  now  under  consideration.  The  third  and  only 
>ther  species  of  this  country  has  a  more  northerly  distribution  than 
either  of  the  others,  reaching  to  about  latitude  64°  or  65°  north ;  it  is 
bund  from  the  eastern  foothills  of  the  Rocky  Mountains  to  the  Pacific, 
ind  in  some  localities  is  very  abundant.  A  few  individuals  were  ob- 
terved  by  the  Commission  in  the  Rocky  Mountains,  at  Chief  Mountain 
jake,  but  no  specimens  were  preserved.  Its  habits  are  much  the  same 
us  those  of  its  well-known  Eastern  congener. 


REGULUS  CALENDULA,  JAcht, 

RUBY-CROWNED   KINGLET. 

This  species,  of  general  distribution  throughout  the  wooded  portions 
if  North  America,  was  observed  on  Mouse  River,  in  September,  during 
he  autumnal  migratiou,  frequenting  the  dense  undergrowth  of  the 
iver-bottom  in  company  with  Helminthophaga  celata  and  Dendmca 
aronata.  In  its  spring  and  autumn  movements,  it  undoubtedly  passes 
he  several  wooded  points  of  the  line,  and  may  yet  be  found  breeding 
d  the  mountains  in  this  latitude. 

Its  nest  and  eggs  long  remained  among  the  special  desiderata  of 
Lmerican  ornithologists.  So  far  as  known,  no  authentic  specimens 
eached  our  hands  until  two  or  three  years  ago,  when  Mr.  J.  H.  Batty, 
hen  attached  to  Dr.  Hayden's  Survey,  discovered  a  nest  in  Colorado, 
uly  21, 1873.  It  was  placed  on  a  spruce  bough,  about  15  feet  from 
he  ground,  and  contained  five  young  and  one  egg.  The  structure, 
ruich  I  have  examined  at  the  Smithsonian,  is  larger  than  such  a  tiny 
architect  would  be  expected  to  produce,  and  consists  of  a  loosely  blended 
nass  of  hair  and  feathers,  mixed  with  moss  and  short  pieces  of  straw. 
)tber  observers,  notably  Mr.  T.  M.  Trippe,  had  previously  indicated  the 
indoubted  breeding  of  the  species  in  the  higher  wooded  portions  of 
Colorado,  which  is  confirmed  by  the  discovery  of  this  nest. 
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It  is  a  very  curious  fact,  in  the  history  of  this  genus,  that  a  variety  of 
Regulut  calendula,  or  a  very  closely  allied  species,  should  be  among  the 
few  resident  birds  which  constitute  the  isolated  fauna  of  the  island  of 
Guadeloupe,  200  miles  south  of  San  Diego,  Gal. 

PARUS  ATRICAPJLLUS  8EPTENTRIONALIS,  Harris. 

Long-tailed  Chickadee, 

An  abundant  resident  of  the  region  of  the  Upper  Missouri,  in  ill 
suitable  situations ;  but  neither  this  nor  any  other  species  of  the  genu 
was  noticed  in  the  Red  Rirer  Valley.  It  ia  the  characteristic  form  of 
the  whole  Rocky  Mountain  region  from  the  Fur  Countries  into  Mexka, 
where  it  is  the  only  representative  of  the  genus,  excepting  P.  montav. 

Detailed  measurements  of  a  series  of  specimens  of  this  disputed  fon, 
for  comparison  with  those  of  P.  atricapillut,  will  be  found  in  my  wist 
already  quoted.  These  were  carefully  made  in  the  flesh,  at  Fort  Bu- 
dall,  daring  the  winter  of  1872-73.  The  average  length  was  found  to 
be  5.60  inches;  the  wing,  2.10  to  2.75;  and  the  tail,  2.60  to  2.80. 

A  specimen  procured  at  Chief  Mountain  Lake  is  preserved  amour 
the  collections  of  the  Commission. 
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TKOULODYTES  AEDOX,  Vicilf. 
House  Wren. 

Observed  as  far  west  as  the  confines  of  the  Missouri  Coteau.  Tbi 
westernmost  specimens,  as  well  us  those  from  the  immediate  valley  of 
the  Red  River,  appear  to  be  typical  action.  Tbe  Eastern  form  has  al» 
occasionally  been  met  with  in  tbe  -Missouri  region  itself;  though  there 
the  prevailing  type  is  the  var. parkmanni. 

On  the  Red  River,  in  June,  the  species  was  breeding  very  abundant!; 
in  tbe  neighborhood  of  the  fort  and  town  of  Pembina. 
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CISTOTHOEUS  STBLLARIS,  (Licht.)  Cab. 

Short-billed  Marsh  Wren. 

The  present  is  one  of  a  few  species  of  general  distribution  in  the  East- 
ern Province,  which  appears  much  more  abundant  along  its  line  of 
migration  in  the  Mississippi  Valley  than  on  the  Atlantic  coast.  In  the 
East,  the  species  does  not  appear  to  have  been  observed  beyond  Southern 
New  England.  The  present  specimens,  secured  at  Pembina  in  June, 
and  later  in  the  season  along  the  Mouse  River,  are  the  northernmost  on 
record,  probably  representing  about  the  limit  of  its  distribution  in  this 
quarter.  The  species  has  been  observed  westward  to  the  Loup  Fork  of 
the  Platte.  I  found  the  birds  to  be  rather  plentiful  along  the  Red  River, 
in  low,  oozy  ground  overgrown  with  scrub  willows,  and  also  in  the 
reedy  sloughs  of  the  prairie.  They  were  undoubtedly  breeding  here, 
though  no  nests  were  secured. 
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TELMATODYTES  PALUSTRIS,  ( W ils.)  Cab. 
Long-billed  Marsh  Wren. 

This  species  was  not  observed  till  we  reached  the  Rocky  Mountains, 
when  a  few  were  seen  on  marshy  ground  near  Chief  Mountain  Lake. 
It  is,  however,  of  undoubted  occurrence  in  suitable  situations  along  the 
Line. 

EREMOPHILA  ALPESTRIS  LEUCOLJEHA,  Coues. 

Western  Horned  Lark. 

One  of  the  most  interesting  points  in  the  history  of  the  Horned  Lark 
is  its  peculiar  distribution  during  the  breeding-season.  Its  breeding. 
range  is  in  no  way  related  to  zones  of  latitude,  nor  yet  is  it  determined 
by  altitude,  but  by  the  topographical  features  of  the  country.  It  rarely, 
if  ever,  stops  to  breed  along  the  Atlantic  coast  so  far  south  as  New 
England,  where  the  surface  of  the  country  is  not  adapted  to  its  peculiar 
wauts.  It  is  stated  to  occasionally  nest  in  portions  of  Canada  West; 
but  it  is  not  until  we  reach  the  valley  of  the  uppermost  Mississippi,  in 
*  broad  sense,  that  we  find  the  bird  regularly  breeding  within  the  United 
States.  I  am  informed  by  Mr.  W.  K.  Lente,  who  accompanied  the  expe- 
dition during  the  season  of  1873,  that  it  nests  in  Wisconsin,  new 
laying  about  the  middle  of  April,  even  before  the  snow  is  off  the 
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From  the  lied  River  and  corresponding  longitude,  west  to  the  Rocky 
Mountains,  it  breeds  in  profusion,  and  during  the  greater  part  of  the 
year  it  is,  without  exception,  the  most  abundant,  universally  diffused, 
and  characteristic  species  of  the  prairie  avifauna.  Numerous  specimen* 
were  taken,  not  only  along  the  parallel  of  49°,  but  also  on  the  Missouri 
and  Milk  Rivers,  and  the  species  accompanied  our  line  of  march  into 
the  mountaius.  The  individuals  bred  in  this  dry  and  sterile  region  are 
usually  lighter-colored  than  those  of  better- watered  areas,  and  are  thow 
which  I  have  designated  by  the  term  leueolasma,  in  indication  of  a  slight 
geographical  differentiation. 

The  Horned  Lark  is  one  of  the  few  species  which,  in  this  latitude,  an- 
ally rear  at  least  two  broods  each  season, — a  fact  which  in  part  account* 
for  the  preponderance  of  individuals  over  those  of  the  species  with  which 
they  are  associated.  I  have  already  adverted  to  the  extremely  early 
nesting-time  which  has  been  ascertained,  and  have  only  to  add  that  the 
period  of  reproduction  is  protracted  through  July.  I  have  observed 
young  birds  on  the  wing  in  Juue,  and  found  fresh  eggs  in  the  nest  dur- 
ing the  latter  half  of  July.  In  fact,  all  through  the  summer  months 
the  troops  of  Larks  everywhere  to  be  seen  consist  of  old  birds  mixed 
with  the  young  in  all  stages  of  growth.  The  great  flocks,  however,  are 
not  usually  made  up  until  the  end  of  the  summer,  when  all  the  young 
are  full-grown,  and  the  parents,  having  concluded  the  business  of  rear- 
ing their  young,  have  changed  their  plumage.  The  young  of  the  first 
brood  soon  lose  the  peculiar  speckled  plumage  with  which  they  are  it 
first  covered;  the  later  ones  change  about  the  time  the  feathers  of  the 
old  birds  are  being  renewed.  The  agreeable  warbliug  song  is  scarcely 
to  be  heard  after  June. 

While  it  is  not  probable  that  any  of  these  birds  endure  the  full  rigors 
of  winter  in  the  exposed  country  of  this  latitude,  I  am  unable  to  say 
when  they  retreat.  They  continue  abundant  until  October,  and  proh- 
ably  only  retreat  before  the  severe  storms  of  the  following  month,  to 
return  again  iu  March,  if  not  in  February.  It  is  brave  and  hardy,  one 
of  the  few  birds  that  weather  the  terrible  storms  that  usually  prevail  in 
April  in  the  Missouri  region. 

The  nest  of  the  Ilorned  Lark  may  be  stumbled  upon  anywhere  on  the 
open  prairie.  It  is  a  slight  affair, — merely  a  shallow  depression  in  the 
ground,  lined  with  a  few  dried  grass-stems.  The  eggs  are  four  or  five  in 
number,  measuring  nearly  an  inch  in  length  by  about  three-fifths  in 
breadth;  they  are  very  variable  in  contour.  The  color  is  well  adapted 
to  concealment  in  the  gray-brown  nest,  being  nearly  the  color  of  the  with- 
ered materials  upon  which  they  rest,  thickly  and  uniformly  dotted  with 
light  brown.  The  eggs  and  young  birds,  like  those  of  other  small  spe- 
cies nesting  on  the  ground  in  this  region,  often  become  the  prey  of  the 
foxes,  badgers,  and  weasels,  if  not  also  of  the  gophers. 

The  Horned  Lark  is  a  sociable  bird,  not  only  highly  gregarious  with 
its  own  kind,  but  one  that  mixes  indiscriminately  with  several  other  ape* 
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as  Spragne's  Lark,  the  Savanna  Sparrow,  Baird'a,  Maccowu'e,  and 
'bestnut-collared  Buntings,  all  of  which  are  abundant  birds  of  the 
region. 

List  of  ipicinttnt. 
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Titlark,  or  Tipit. 

;he  general  area  surveyed  by  the  Commission,  the  Titlark  appears 
only  a  bird  of  passage,  in  spring  and  autumn.  Dnring  the  first 
i  I  accompanied  the  Survey,  none  were  observed  until  September, 
with  arrival  of  various  other  species  from  the  north,  they  made 
Appearance  in  considerable  numbers  along  the  Mouse  River.  The 
ing  season,  however,  I  found  them  in  August  about  Chief  Mount- 
ike,  and  do  not  doubt  that  those  then  observed  were  bred  in  the 
hate,  vicinity,  as  at  that  time  the  fall  migration  had  not  ooro- 
«1.  In  the  Eastern  Province,  the  Pipit  agrees  closely  with  Sw^ 
■d   Lark  in  its  distribution  daring  the   b  reeding- season  jJBMBI 
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West,  however,  the  case  is  reversed,  the  altitudes  at  which  it  nestlw 
being  complementary  to  the  latitude  it  elsewhere  seeks  for  the  same 
purpose.  It  nests  abundantly  in  the  Rocky  Mountains,  above  timber- 
line,  along  with  the  Ptarmigan,  as  first  determined  by  Mr.  J.  A.  Allen, 
and  subsequently  very  fully  set  forth  by  Mr.  T.  M.  Trippe,  at  pp.  231, 
232,  of  the  "  Birds  of  the  Northwest ".  Its  geueral  habits  as  observed  in 
the  West  furnish  no  occasion  for  special  comment. 

List  of  specimens. 
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NEOCORYS  SPRAGU1I,  (And.)  Scl. 

Missouki  Skylark. 

This  very  interesting  bird,  which  in  this  country  represents  the  cele- 
brated Skylark  of  Europe,  was  discovered  by  Audubon  in  1843,  during 
his  trip  to  the  Upper  Missouri.  His  type  specimen,  secured  at  Fort 
Union,  June  19,  is  still  preserved  in  the  National  Museum,  having  been 
among  the  many  rare  or  unique  specimens  presented  by  him  many  yean 
ago  to  Professor  Baird.  For  about  twenty  years,  no  other  specimens 
were  forthcoming,  and  little,  if  anything  more,  was  heard  of  the  bird  until 
an  English  officer,  Captain  Blakiston,  met  with  it  in  considerable  numben 
in  the  Saskatchewan  region,  and  contributed  an  account  of  its  habits, as 
observed  by  him,  to  the  "Ibis",  then,  as  now,  one  of  the  very  few  jouruak 
devoted  to  ornithology.  Oue  of  his  specimens,  like  Audubon's  original, 
reached  the  Smithsonian  Institution,  and  remained  until  recently  the 
only  duplicate  known  to  exist  in  any  American  collection.  During  my 
connection  with  the  Boundary  Commission  I  passed  the  season  of  1873 
in  the  very  centre  of  abundance  of  the  species,  and  collected  over  flftj 
specimens,  all  of  which  reached  Washington  safely  and  in  good  con- 
dition. Many  more  could  have  been  secured,  but  I  considered  this 
number  sufficient,  not  only  for  my  own  study  of  the  species,  but  for  distri- 
bution among  other  ornithologists,  and  various  public  collections  in  tins 
country  and  Europe.  During  the  same,  summer,  my  friend  J.  A.  Allen, 
who  was  similarly  engaged  in  lield-woik  south  of  me,  in  the  Yellowstone 
region,  in  connection  with  an  engineering  expedition  then  in  progress, 
also  became  familiar  with  the  bird,  collected  many  specimens,  and  had 
the  good  fortune  to  discover  the  nest  and  eggs.  These  latter,  now  in 
the  National  Museum,  are  the  only  specimens,  so  far  as  I  know,  which 
have  come  under  the  notice  of  naturalists  since  Audubon  first  disco* 
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m.  I  transcribe  the  account  which  he  courteously  furnished  me 
ication  in  a  different  connection : — 

only  nest  we  found  was  placed  on  the  ground,  and  neatly  formed 
iry  grass.  It  was  thinly  arched  over  with  the  same  material, 
lg  built  iu  a  tuft  of  rank  grass,  was  most  thoroughly  concealed, 
d  would  seem  to  be  a  close  setter,  as  in  this  case  the  female 
d  on  the  nest  till  I  actually  stepped  over  it,  she  brushing  against 
as  she  went  off.  The  eggs  were  five  in  number,  rather  long  and 
,  measuring  about  0.90  by  0.60  inches;  of  a  grayish- white  color, 
and  minutely  flecked  with  darker,  giving  them  a  decidedly  pur- 

k  natural  step  from  the  nest  and  egg  to  the  young.  On  the  2d 
ist,  1873,  while  encamped  at  Turtle  Mountain,  I  discovered  a 
f  four  newly  fledged  young  birds,  and  captured  the  whole  family, 
her  bird  being  also  secured.  The  little  ones  were  still  unable*  to 
would  doubtless  have  escaped  observation  had  it  not  been  for 
iety  of  the  parents,  whose  disturbed  actions  and  querulous  corn- 
led  to  their  detection.  The  nest  was  doubtless  within  a  few 
?  my  tent,  but  after  careful  and  repeated  search  I  had  to  give  it 
e  young  birds,  upon  gaining  their  first  full  plumage,  differ  mate- 
om  the  adults.  The  upper  parts  have  a  richer  cast,  owing  to 
y  edgings  of  the  feathers  ;  those  of  the  back  and  scapulars  have 
row,  sharp,  white  tips,  forming  a  set  of  semicircular  markings, 
iter  coverts  and  longest  inner  wing-feathers  are  likewise  broadly 
pped.  The  buffy-brown  patch  formed  by  the  ear-coverts  is  also 
nspicuous  than  it  is  in  the  adults.  The  under  parts,  excepting 
►at  aud  middle  of  the  belly,  are  strongly  tinged  with  buff,  while 
aks  on  the  breast  and  sides  are  large,  numerous,  and  diffuse, 
re  exact  description  of  the  adults  than  is  usually  found  in  trea- 
ty  be  here  reproduced.  The  sexes  are  alike,  though  the  male 
s  a  little  larger  than  the  female.  In  addition  to  the  dimension 
i  the  table  which  succeeds  this  article  may  be  given  those  of 
irts.  The  tail  is  about  2&  inches ;  bill  £  an  inch  along  the  cul- 
lich  is  a  little  concave  toward  the  base.  The  bill  as  a  whole  is 
lender,  compressed,  and  acute.  Tarsus,  measured  in  front,  f  to 
i  toe  and  claw  a  to  1,  the  variation  depending  chiefly  upon  the 
if  the  hind  claw,  which  differs  a  good  deal  in  different  individuals; 
:k;  feet  pale  flesh-color  (neary  colorless);  upper  mandible  black, 
sr  pale  flesh-color ;  upper  parts  dark  browu  streaked  with  pale 
ic  baldness  of  the  pattern  corresponding  with  the  size  of  the 
,  since  the  streaking  constitutes  the  edging  of  each  one ;  under 
all  whitish  or  very  pale  clay-color,  washed  with  a  heavier  or 
ihade  of  brown  across  the  breast  and  along  the  sides,  these  same 
eiug  sharply  streaked  with  blackish ;  there  is  also  a  series  of 
ack  streaks  on  each  side  of  the  throat ;  quills  of  the  wings  fas- 
e  inner  ones  and  the  coverts  edged  with  grayish-white,  likft 
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feathers  of  the  upper  parts;  outermost  two  pairs  of  tail-feathers  for  the 
most  part  white,  and  the  third  feather  usually  also  with  a  touch  of  white 
near  the  end ;  the  middle  pair  colored  like  the  back.  Daring  the  weir 
of  the  feathers  iu  summer,  the  bird  becomes  darker  on  the  upper  parte, 
the  grayish-white  edgings  of  the  feathers  narrower  and  sharper,  and  the 
streaks  on  the  breast  become  fainter.  After  the  fall  moult,  the  general 
colors  become  purer  and  brighter,  with  strouger  variegation  on  tbt 
upper  parts  and  a  ruddier  brown  wash  on  the  lower.  But  these  varia- 
tions, however  obvious  to  the  ornithologist's  eye,  do  uot  prevent  readj 
recognition  of  the  species.  The  bird  bears  some  little  resemblance  to 
the  common  Titlark,  its  general  form  beiug  much  the  same;  but  the 
latter  never  shows  the  decidedly  variegated  state  of  plumage  which 
renders  the  present  species  unmistakable. 

If  I  am  not  mistaken,  the  range  of  the  Missouri  Skylark  extends  into 
Minnesota,  and  I  have  seen  a  record  to  that  effect ;  but  1  cannot  at  thi* 
moment  recall  the  reference  or  lay  my  hand  on  the  article.  I  did  not 
see  the  bird  in  the  immediate  vicinity  of  the  Red  River,  and  do  not  think 
I  should  have  overlooked  it  had  any  individuals  been  breeding  about 
Pembina,  where  1  was  every  day  in  the  field  for  more  than  a  moDtk 
collecting  very  assiduously.  Passiug  the  low  range  of  the  Pembiw 
Mountains,  however,  1  at  once  entered  the  prairie  region,  where  it  wai 
breeding  in  great  numbers,  in  company  with  Baird's  and  the  Chestnut- 
collared  Buntings.  The  first  one  I  shot,  July  14,  was  a  bird  of  the  year, 
already  full-grown  and  on  wing,  and  as  1  found  scarcely  fledged  young 
at  least  a  month  later,  I  judge  that,  like  the  Eremopliila,  the  bird  raise* 
two  broods  a  year.  Travelling  westward  to  and  beyond  the  second 
crossing  of  the  Mouse  River,  no  day  passed  that  I  did  not  see  numbers 
of  the  birds;  and  at  some  of  our  camps,  notably  that  at  the  first  cross- 
ing of  the  Mouse  River,  they  were  so  numerous  that  the  air  seemed  lull 
ol  them 5  young  ones  were  caught  by  hand  in  the  camp,  and  many  might 
have  been  shot  without  stirring  from  my  tent,  as  they  hovered  overhead 
on  tremulous  wings,  uttering  continuously  their  sharp  querulous  cry. 
They  continued  abundant  through  the  greater  part  of  September, in 
which  month  the  renewal  of  the  plumage  is  completed,  and  some  still 
remained  on  the  ground  until  October.  Exactly  when  they  migrate, 
however,  and  where  they  go  to.  or  when  they  return,  are  equally  un- 
known to  me, — not  the  least  singular  point  in  the  bird's  history  is  the 
success  with  which  it  has  eluded  observation  during  the  winter  mouths. 
It  is  not  to  be  supposed  that  so  delicate  a  bird  is  capable  of  enduring 
the  rigors  of  winter  iu  this  inclement  region;  and  yet,  so  far  as  I  know, 
no  one  has  found  it  in  winter,  at  which  season  it  surely  ought  one  would 
suppose,  to  be  generally  distributed  in  more  southerly  portions  of  the 
West.* 

On  reaching  Fort  Buford  the  following  season,  I  naturally  expected 

*  A  spin: irman  was  lately  taken  at  Gahestou,  Tex.,  iu  March,  by  Mr.  George  B.  Se* 
nott.     See  this  Kulletiu,  this  Vol.,  No.  1.  p.  IU. 
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o  find  the  Skylarks  equally  abundant;  for  this  was  the  spot  where  the 
rigioal  victim  fell  to  Audubon's — rather,  I  understand,  to  Mr.  Isaac 
Prague's — gun.  But  in  this  I  was  disappointed,  for  in  the  whole  region 
p  to  the  mouth  of  the  Milk  River,  I  only  noticed  perhaps  a  few  bun- 
red,  and,  to  my  surprise,  not  a  single  bird  of  the  kind  did  I  see  any- 
here  along  the  line  of  morch  through  the  Milk  River  country,  until  I 
ime  to  the  headwaters  of  that  river,  two  or  three  days' journey  from  the 
iocky  Mountaius,  where,  on  the  13th  of  August,  a  single  specimen  was 
jcured.  There  is  nothing  in  the  general  range  of  the  species  to  account 
»r  this,  since  the  bird,  as  Mr.  Allen  has  informed  us,  is  common  in  the 
ellowstone  region;  it  must  be  attributed  to  some  peculiarity  of  local 
istribution,  or  fortuitous  default  of  observation. 
The  general  habits  and  manners  of  these  birds  are  very  much  like 
lose  of  their  nearest  allies,  the  Titlarks.  During  the  breeding-season, 
9  usual,  it  is  dispersed  in  pairs  over  the  country  ;  but,  like  many  other 
rairie  birds,  it  has  its  predilection  for  certain  spots,  especially  in  the 
icinity  of  the  streams,  where  many  pairs  gather  in  straggling  companies, 
nd  loose  troops  are  seen  together  as  soon  as  the  first  broods  are  on  wing. 
uch  semi-communism  is  a  conspicuous  trait  of  many  species  not  strictly 
regarious;  but  in  the  present  case,  after  the  duties  of  incubation  are 
ntirely  finished,  larger  flocks,  acting  upon  the  same  impulses,  are  fre- 
uently  observed.  Were  it  not  for  their  great  abundance,  there  would 
ie  some  trouble  in  securing  large  numbers,  for  there  are  few  birds  more 
lifficnlt  to  shoot  upon  the  wing,  while  their  colors,  assimilating  with 
he  rusty  herbage  of  the  prairie,  effectually  conceal  them  when  on  the 
ground.  When  startled,  they  rise  with  a  rapid,  wayward  flight,  which 
often  defies  the  most  expert  marksman.  Their  ordinary  hovering  flight, 
again,  though  not  rapid,  is  of  the  peculiarly  devious,  desultory,  and 
jerky  character  which  renders  a  sure  aim  almost  impossible,  just  as  it  is 
in  the  case  of  a  bat,  for  instance;  the  instantaneous  snap  shot,  which  is 
one  of  the  prettiest  exhibitions  of  a  sportsman's  acquired  instincts,  is 
alone  likely  to  be  successful.  After  thus  hovering  on  wing  for  a  time, 
during  which  the  lisping,  plaintive  note  is  continually  uttered,  the  birds 
are  wont  to  pitch  suddenly  down  to  the  ground  again,  often  upon  the 
very  spot  whence  they  arose,  and  are  then  immediately  lost  to  view, 
even  among  the  scantiest  herbage  of  the  prairie.  On  the  ground,  as  on 
the  wing,  their  actions  are  precisely  like  those  of  Titlarks:  they  never 
hop  with  both  feet,  like  most  kinds  of  Sparrows,  but  run  with  one  foot 
after  the  other,  tripping  along  with  mincing  steps,  and  continually  vibrat- 
ing the  tail,  which  seems  as  if  jointed  with  an  elastic  hinge.  They 
bave  a  fancy  for  frequenting  the  wagon-roads  which  cross  the  boundless 
expanse  of  prairie,  perhaps  finding  the  worn  ruts  smoother  and  easier 
to  walk  upon,  perhaps  attracted  by  insects  which  the  disturbance  of  the 
surface  exposes,  or  by  the  droppings  of  the  draught  animals  which  have 
passed  along. 
But  the  most  interesting  portion  of  the  natural  history  of  these  birds 
Bull.  iv.  No.  3 2 
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is  their  charmiug  song,  and  the  wonderful  soariug  action  daring  its 
delivery.  The  music  is  heard  only  during  a  brief  period— in  the  lore 
season,  wheu  the  birds  are  mating  and  nesting;  at  other  times  thej 
have  only  the  sibilant  chirp  already  noted.  The  bird  soars  on  high  tin 
it  is  but  a  speck  iu  the  blue  ether,  even  until  it  is  lost  to  view,  and  then 
the  matchless  song  descends  as  if  from  another  world,  while  its  inde- 
scribable effect  is  heightened  by  the  monotonous  and  often  dreary  Mr- 
rouudings  of  the  scene.  The  song  continues  with  scarcely  an  inter- 
mission for  several  minutes,  before  the  little  i>erformer,  setting  his  wingi, 
glides  quietly  back  to  his  humble  home  in  the  grass;  and  when,  as  often 
happens,  several  are  singing  within  hearing  of  each  other,  the  whole  air 
seems  tilled  with  melody,  and  vibrating  in  accord  with  the  harmonious 
strains.  Such  concerts  as  these,  to  which  I  have  listened  for  nearly* 
month  together,  are  among  the  most  delicious  pieces  of  bird-melody  to 
be  heard  anywhere,  and  their  memory  is  to  me  one  of  the  choicest  of 
the  many  pleasurable  experiences  that  have  been  mine  in  the  years  I 
have  devoted  to  my  favorite  pursuits. 
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Li$t  of  $pecimen* — ContiDued. 
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MNIOTILTA  VARIA,  (L.)  Vieill. 

Black-and-white  Creeper. 

A  single  specimen  was  taken  at  Pembina,  where  it  probably  breeds, 
boagh  the  fact  was  not  ascertained.  Not  found  farther  west.  In  the 
Missouri  region,  it  has  not  been  traced  beyond  old  Fort  Pierre,  where 
Z>r.  Hay  den  some  years  since  observed  it. 

List  of  specimens. 
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HELMINTIIOPHAGA  PEREGK1XA,  (Wils.)  Cab. 

Tennessee  Warbler. 

Upon  my  arrival  at  Pembina,  the  beginning  of  June,  I  at  once  per- 
ceived that  the  vernal  migration  of  the  present  species  past  this  point 
Was  about  to  be  concluded.  This  was  evidenced  by  the  great  dispro- 
portion of  the  sexes,  for  out  of  thirteen  specimens  secured  and  examined 
only  three  proved  to  be  males.  In  this  case,  as  in  many  others,  the 
males  lead  the  van  during  the  migration,  the  females  bringing  up  the 
tear  a  little  later.  Such  preponderance  of  females,  taken  among  speci- 
mens indiscriminately  secured,  is  a  pretty  sure  indication  that  the 
migration  is  in  progress ;  for  when  the  birds  stop,  and  begiu  breeding, 
many  more  of  the  active  and  musical  males  than  of  the  quiet,  shy,  and 
Unobtrusive  females  will  be  likely  to  be  observed,  as  was  strikingly 
illustrated  on  the  same  spot  by  the  Mourning  Warblers.  Another  indi- 
cation of  the  rapid  progress  of  the  migration  was  the  steady  current, 
&o  to  speak,  of  these  birds  that  flowed  along  the  waters  of  the  river  itself. 
Ihe  general  coarse  of  the  river  is  nearly  due  north  and  south,  and  it 
thus  forms  a  convenient  and  attractive  highway  of  migration,  along 
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which  numerous  woodland  species  pass.  I  accounted  for  the  g 
abundance  of  such  birds  at  this  point  by  the  fact  that  the  whole  con 
to  the  westward  being  open,  and,  therefore,  nnsnited  to  their  mm 
condensation,  or  a  sort  of  thickened,  folded-over  edge  of  the  tpt 
here  occurred.  As  long  as  the  migration  lasted,  the  heavy  timberot 
river-bottom  was  filled  with  the  birds  in  a  steady  stream.  Then 
no  occasion  to  go  in  search  of  specimens ;  stationing  myself  in  bow 
gible  spot,  I  had  only  to  take  them  aa  they  came  along,  flattering  f 
tree  to  tree,  pursuing  insects  with  a  sharp,  scraping  note,  yet  n 
long  delayiug  their  onward  course.  With  the  second  week  in  J 
they  had  all,  so  far  as  I  know,  passed  northward  ;  certainly  I  fonni 
indication  of  any  remaining  to  breed  in  this  locality. 

The  species  was  not  observed  farther  west  in  this  latitude,  tliouj 
has  been  traced  high  up  the  Missouri  by  other  persona.  It  wag  u 
Sylvicoki  missouriensis  in  1858  by  Maximilian,  the  late  Prince  of  Wk 
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HKLMINTIIOPHAGA  CELATA,  [Say)  Bd. 

Orange- crowned  Warbler. 

Observed  during  the  fall  migration,  in  September,  along  the  S 
River,  where  it  was  abundant. 
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DENDBtEOA  ESTIVA,  <ff«.)  B& 

Yellow  Warbler. 

This  abundant  and  universally  diffused  species  was  observed  at  vari- 
s  points  along  the  whole  line,  and  in  the  Missouri  region. 
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DBNDRC30A  CORONATA,  {Linn.)  Gray. 

Yellow-bumped  Wabbleb. 

Not  observed  until  about  the  middle  of  September,  when,  during  the 
II  migration,  it  made  its  appearance  in  abundance  along  the  Mouse 
iver,  in  company  with  the  Snowbirds  and  other  species  just  come  from 
ie  north.  It  is  one  of  the  Warblers  which,  thongh  distinctively  belonging 
i  the  Eastern  Province,  occasionally  straggles  southward  by  a  direct 
ne  from  the  extreme  western  points  which  it  reaches  in  Alaska.  Drs. 
toper  and  Suckley  found  it  in  Washington  Territory;  Dr.  Hayden,  up 
be  Missouri  to  above  old  Fort  Pierre;  aud  Mr.  U.  E.  Aiken,  Mr.  T.  M. 
'rippe,  and  Mr.  H.  W.  Heusbaw  have  each  found  it  in  Colorado  Tern- 
ary. Its  breeding-range  is  not  a  little  remarkable:  it  has  been  recorded 
s  breeding  in  Jamaica,  as  well  as  in  various  parts  of  British  America 
nil  Alask.i,  but  is  not  known  to  nest  in  the  greater  part  of  the  inter- 
ening  country.  Similarly,  in  winter,  some  individuals  endure  the 
goes  of  the  Middle,  if  not  of  some  of  the  Northern,  States,  while  others 
ress  on  into  Central  America.  No  other  Warbler,  as  far  as  kno«  n,  has 
ich  a  peculiar  distribution  as  this. 
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DENDRGSCA  AUDUBONI,  (Towns.)  Bd. 
Audubon's  Warbler. 


Audubon's  Warbler  was  only  observed  in  the  Rocky  Mountains,  beyond 
tbe  eastern  foothills  of  which  it  is  not  kuown  to  extend.  From  the 
Rocky  Mountains  to  the  Pacific,  it  is  as  abundant,  in  suitable  localities, 
as  tbe  Yellow-rump  is  in  most  parts  of  the  East,  and  its  counterpart  iu 
habits.  The  individuals  found  about  Chief  Mountain  Lake  did  not 
appear  to  be  migrating, — iu  fact,  the  full  movement  had  not  begun  at  tbe 
period  of  observation, — aud  the  species  doubtless  breeds  in  this  locality 
in  the  heavy  pi:;e  timber. 
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DENDRCECA  STRIATA,  (Forst.)  Bd. 

Black-poll  Warbler. 

A  specimen  of  this  species,  procured  on  Woody  Mountain,  was  ob- 
served in  the  collection  made  by  Mr.  G.  M.  Dawson,  geologist  of  tbe 
English  Commission. 

DENDRCECA  PENNSYLVANIA,  (TAnn.)  Bd 

ClIESTNUT-SIDED    WARBLER. 

One  specimen  only  of  this  distinctively  Eastern  specimen  was  secured 
at  Pembina, — perhaps  its  western,  if  not  also  uearly  its  northern,  limit. 
It  was  not  observed  beyoud  the  Red  River.  This  is  one  of  the  more 
delicate  species  of  the  genus,  which  regularly  breeds  little,  if  any,  beyond 
the  Northern  States,  and  entirely  withdraws  in  winter,  reaching  Central 
aud  even  South  America.  1  have  not  found  any  indication  of  its  occur- 
rence west  of  the  longitude  of  the  Red  River  in  any  latitude. 
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DENDRCECA  MACULOSA,  (Gm.)  Bd. 
Black  and- yellow  Warble^. 
ecimen  from  Woody  Mountain,  seen  in  Mr.  Dawson's  collection. 

SIUBCS  N^VIUS,  (Bodd.)  Coues. 
Water  Thrush. 


iring  the  progress  of  the  Northwest  Boundary  Survey,  with  which 
rork  of  the  present  Commission  counected,  the  Water  Thrush  was 
rved  in  Washington  Territory ;  and  since  that  time  its  very  general 
e  throughout  North  America  has  been  demonstrated,  though  the 
was  long  supposed  to  be,  like  IS.  molacilla,  a  species  of  the  East- 
province.  A  specimen  was  secured  in  August  west  of  the  Sweet- 
^  Hills,  on  the  headwaters  of  Milk  River.  This  was  the  only  indi- 
al  procured  during  the  expedition,  and  seemed  to  be  somewhat  out 
lace,  since  the  species  frequents,  for  the  most  part,  moister  and 
?r-wooded  regions.  It  was  again  observed,  however,  in  the  under- 
th  surrounding  some  reedy  pools  near  Chief  Mountain. 

List  of  specimens. 
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GEOTHLYPIS  TRICHAS,  (Linn.)  Cab. 

Maryland  Yellow-throat. 

>served  at  Pembiua,  on  Turtle  Mountaiu,  and  in  the  Rocky  Mount- 
but  not  in  the  open  country  between  these  points.  The  species  is 
)f  general  distribution  in  the  United  States  in  all  suitable  localities, 
appears  to  breed  iudiffereutly  in  auy  latitude  within  these  limits. 
Northern  Boundary  may  be  not  far  from  the  line  of  its  dispersion  in 
direction. 
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GEOTHLYPI8  PHILADELPHIA* (Wife)  JM. 

Mocbhiro  Wabbles. 

I  was  agreeably  surprised  to  find  this  spedes,  which  is  rather  rare  is 
most  Eastern  localities,  breeding  abundantly  at  Pembina ;  and  I  am 
tbat  the  Mississippi  Valley,  rather  than  the  Atlantic  seaboard,  may  be  tat 
principal  line  of  migration  along  which  it  comes  from  its  winter  home  is 
Central  America  to  its  breeding  resorts  along  the  northern  boundary  of 
the  United  States.  At  the  end  of  Jane  I  foand  a  nest,  supposed  to  be 
of  this  species,  bnt  the  identification  was  not  at  all  satisfactory.  Tbe 
birds  were  breeding  in  Jane,  as  I  knew  by  the  different  actions  of  toe  two 
sexes.  The  males  were  in  fall  song,  and,  contrary  to  their  very  secretin 
habits  daring  most  of  the  year,  became  rather  conspicuous,  not  only  by 
their,  singing,  bat  by  their  custom  of  leaving  the  dense  shrubbery  and 
undergrowth,  in  which  they  usually  hide,  to  mount  to  the  tops  of  1st 
trees.  The  females,  on  the  other  hand,  were  extraordinarily  quiet  sad 
retiring;  so  much  so,  tbat  daring  tbe  whole  month  I  secured  not  aauuao 
specimen,  though  nearly  a  dozen  males  were  taken  without  much  dmV 
culty.  The  birds  wero  only  observed  in  the  heavy  timber  of  the  river- 
bottom  in  this  locality,  and  were  not  afterward  encountered  during  oar 
progress  westward;  whence  I  suppose  this  is  about  the  limit  of  their 
Western  dispersion.  The  species  appears  to  breed  in  like  numbers  is 
various  portions  of  Minnesota,  where  Mr.  T.  M.  Trlpiie  has  round  it 
haunting  the  tamarack  swamps  and  adjoining  damp  thickets.  Be  cor- 
roborates tbe  bnbit  1  have  just  mentioned  of  aect-nding  to  tbe  tree-topi; 
and,  like  myself,  was  unfortunate  in  finding  no  nest,  though  he  fre- 
quently saw  the  old  bints  feeding  tbeir  young  in  the  latter  part  of  June 
and  early  io  July.  Tbe  song  is  n  loud,  clear,  and  agreeable  warble,  reit- 
erated with  great  persistency. 
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GEOTHLYPIS  PHILADELPHIA  MACGILLIVRAYI,  {And.)  M 

Macgillivbay's  Wakblee. 

A  single  specimen  was  secured  iu  the  Rocky  Mountains  in  August 
In  this  latitude  at  least,  the  present  bird  does  not  appear  to  approact 
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the  rauge  of  its  Eastern  con  specie  a  within  several  hundred  miles,  though 
further  fouth  tbe  two  may  approach  each  other  more  closely.  The  typi- 
cal mticgillirrayi,  however,  has  beeu  recorded  from  Boxelder  Greek,  one 
of  the  tributaries  of  tbe  Missouri  above  the  mouth  of  tbe  Yellowstoue. 
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ICTEUIA  VIRENS,  [Linn.)  Bd. 

YELLOW-BBEASl  ED  CHAT. 

No  Cbata  were  observed  at  Pembina,  nor  anywhere  along  the  parallel 
of  49°,  a  iid  it  may  well  he  doubted  whether  tbe  species  ever  quite  reaches 
this  latitude.  Its  absence  from  tbe  lied  River  Valley  is  in  striking  con- 
trast to  its  abundance  and  general  dispersion  in  the  Missouri  region, 
but  a  comparatively  abort  distance  to  the  southward  and  much  further 
west.  In  the  Atlantic  States  it  barely  reaches  ioto  Southern  New 
England.  I  found  it  during  the  second  season  up  tbe  Missouri  lo 
bt-youd  the  mouth  of  tbe  Yellowstone. 
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O      J. 

Date. 

Collector. 

I 

M         1 

•assafi- 

4WJ     L'      Mia  Muddy  Hirer, 

Jnur  22,  1-7* 

Elliott  Coura 

Skin. 

MYIODIOCTES  PUSILLUS,  (Wits.)  Bp. 

Black-capped  Fly  catching  Wabbleb. 

A  species  of  general  distribution  in  Xorih  America,  and  doubtless 
occurring  al  all  suitable  points  along  the  Line,  though  only  actually 
observed  near  the  eastern  base  of  the  Rocky  Mountains. 
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SETOPHAGA  RUTIOILLA,  (X*w.)  Aw. 


Very  abnndaut  at  Pembina,  where  it  breeds.  Early  in  Jane,  tkt 
birds  exhibited  the  incessant  activity  which  marks  the  mating  w 
and  were  conspicuous  in  the  sombre  foliage  of  the  dense  timber  akof 
the  river,  do  leas  by  the  brilliancy  of  their  black,  white,  and  red  pin- 
age,  than  by  their  noisiness  and  sprightly  actions.  Their  chant 
tio  habits  of  expanding  and  flirting  the  tail,  and  running  sideways  atonf 
the  twiga  of  trees,  and  their  wonderful  agility  in  the  pursuit  of  fljiig 
insects,  are  all  particularly  well  displayed  at  this  season. 

Though  I  did  not  myself  observe  the  species  further  westward  aloof 
the  Line,  nor  anywhere  in  the  Missouri  region,  it  has  been  traced  tj 
others,  especially  by  Dr.  J.  G.  Cooper,  along  the  Upper  Missouri 
Milk  Rivers,  and  thence  to  the  Cceur  d'Alene  Mountains.  It  is  als> 
known  to  occur  in  Colorado  aud  Utah. 
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H1EUNDO  ERYTUROG  ASTRA  DORREORUM,  {Barton,)  Cmn. 

Bass  Swallow. 

I  Bud  no  specimens  of  tins  species  entered  iu  my  register  from  Pembina,  I 
where,  according  to  tny  recollection,  it  was  not  breeding  at  the  time  of 
my  visit,  though  the  family  was  there  well  represented  by  numbers  of  j 
Cliff  and  White- he) lied  Swallows,  Nevertheless,  Barn  Swallows  vtm 
commonly  observed,  dining  July  and  August,  at  various  points  nloog 
the  Line,  nearly  to  the  Rocky  Mountains.  Eligible  breeding-places  for 
this  species  being  few  and  far  between  in  this  country,  it  is  correspond- 
ingly uncommon,  at  least  in  comparison  with  its  numbers  iu  most  settled 
districts.  A  small  colony  of  tbo  birds  which  had  located  for  the  sum- 
mer ou  a  small  stream  west  of  the  Sweetgrass  Hills  afforded  me  an  oppor- 
tunity of  observing  a  curious  mollification  of  their  nesting-habits,  which 
I  believe  bad  not  been  known  until  I  published  u  note  upon  the  subject. 
The  nests  were  built  in  little  holes  iu  the  perpendicular  side  of  a  "cut- 
bank'', — whether  dug  by  the  birds  themselves  or  not  I  could  not  satisfy 
myself,  though  I  am  inclined  to  think  that  they  were.  My  assistant, 
Mr.  Batty,  seemed  to  feel  quite  confident  in  the  matter;  and  the  proba- 
bility is,  that  it  the  boles  were  not  wholly  made  by  the  birds,  they  irere 
at  least  lilted  up  for  (ho  purpose. 
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TACHYCINETA  BICOLOR,  (Vieill.)  Cab. 

White  bellied  Swallow. 

Ouly  observed  at  Pembina,  where  it  was  breediug  in  small  numbers 
•boat  the  Fort,  together  with  large  colonies  of  Cliff  Swallows. 
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TACHYCINETA  THALASSINA,  (8w.)  Cab. 

Violet-green  Swallow. 

Observed  ou  one  occasion  (Juue  26,  1874)  ou  the  Upper  Missouri 
Uear  Quaking  Ash  River. 

PETROCIIELIDON  LUNIFRONS,  (Say)  Scl. 

Cliff  Swallow. 

This  is  the  most  abundant,  generally  distributed,  and  characteristic 
fcpecies  of  the  family  throughout  the  regiou  under  consideration.  The 
various  streams  that  cut  their  devious  ways  through  the  prairie  afford  an 
endless  succession  of  steep  banks  exactly  suited  to  its  wants  duriug  the 
toestiugseasou,  aud  at  various  places  great  clusters  cf  the  curious  bottle- 
nosed  mud-nests  were  found,  while  the  flocks  of  Swallows  which  often 
hung  about  our  camps  were  mainly  composed  of  this  species.  At  some 
points,  the  Bauk  Svrallows  were  breediug  with  them ;  the  same  banks  be- 
ing peppered  with  their  little  round  holes,  generally  in  the  soft  soil  just 
below  the  surface,  while  the  projecting  nests  of  the  Cliff  Swallows  studded 
the  harder  or  rocky  exposures  below.  At  Fort  Pembina,  the  Cliff'  Swal- 
lows were  so  numerous  as  to  become  a  nuisance ;  their  incessant  twit- 
tering was  considered  a  bore,  while  the  litter  they  brought  and  their 
droppings  resulted  in  a  sad  breach  of  military  decorum.  Nevertheless, 
it  was  fouud  almost  impossible  to  dislodge  them,  aud  oue  could  not  but 
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admire  the  courage  and  pcreareff— m  which  they  delayed 
BtraoUng  or  repairiDg  their  nests,  though  tbeee-  were  -  repeatedly  de- 
stroyed. In  examining  ■cores  of  nests,  I  was  rather  surprised,  to  tod 
how  small  a  proportion  were  finished  into  the  complete  retort-shape, 
even  among  those  which  had  not  been  disturbed.  Some  were  little 
more  than  cups,  like  those  of  the  Barn  Swallow,  partially  arched  over, 
and  many  were  simply  conical,  while  f  n  other  details  they  varied  greeny 
according  to  the  position  in  which  they  happened  to  be  fixed  or  their 
relations  to  each  other.  The  laying-season  in  this  latitude  is  at  Eh 
height  during  the  second  and  third,  weeks  in  Jane.  Probably  only  one 
brood  is  reared  each  season.  Yonng  birds  are  on  the  wing  by  the  mid- 
dle or  latter  part  of  July. 
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COTTLE  BIPAEIA,  (£(««.)  Bote. 

Bank  Swallow. 

In  noticing  the  preceding  species, 1  have  already  alluded  to  the  pre* 
ent  ns  one  of  those  of  general  distribution  along  the  Line  ia  summer, 
breeding  in  colonies  anywhere  where  the  cut-banks  of  the  rivers  afford 
suitable  sites  for  the  digging  of  the  boles  in  which  the  nests  are  con- 
structed. 
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PROGNE  SUBIS,  (Li»n.)  Baini 

Ptjbflk  Mahtik. 

I  was  rather  surprised  to  find  Martins  breeding  on  Turtle  Mountain 
having  observed  none  at  Pembina.  Iu  this  locality,  where  there  are,  of 
course,  no  artificial  conveniences  for  the  purpose,  they  must  neat  in 
Woodpeckers'  holes  and  similar  cavities  of  trees,  as  they  do  in  other  parts 
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of  the  West  where  I  have  observed  them.  This  was  the  only  locality 
where  the  species  was  observed,  though  it  is  known  to  extend  into  the 
Saskatchewan  region. 
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AMPELIS  GARRULUS,  Linn. 
Bohemian  Waxwing. 

The  taking  of  the  specimen  below  tabulated  may  be  regarded  as  the 
most  interesting  single  result  of  the  Commission,  as  far  as  ornithology 
is  concerned,  since  it  shows  that  the  Waxwing  breeds  on  or  very  near 
the  boundary  of  the  United  States.  The  individual  is  a  newly  fledged 
bird,  in  the  streaky  condition  which  characterizes  the  first  plumage,  and 
was  undoubtedly  bred  in  the  immediate  vicinity.  This  inference  is  con- 
firmed by  the  fact  that  at  the  date  of  capture,  August  19,  all  the  birds  of 
the  locality  were  obviously  in  their  summer  home,  no  migratory  move- 
ment having  begun  in  any  case.  The  individual  was  shot  on  the  mount- 
ain-side adjoining  Chief  Mountain  Lake,  at  an  altitude  of  about  4,200 
feet,  in  thick  coniferous  woods,  where  it  was  in  company  with  numbers 
of  A.  cedrorum.  No  others  were  observed,  which  could  hardly  have 
been  the  case  had  the  species  been  on  its  migration. 

The  Waxwing  is  one  of  the  birds  which  longest  defied  ornithologists 
to  discover  its  nest  and  eggs,  not  only  in  this  country,  but  even  in  En- 
rope.  In  the  latter  country,  its  breeding-grounds  were  first  discovered, 
and  the  desired  specimens  secured  by  Mr.  J.  Wolley's  indefatigable 
exertions  in  Lapland  in  1856.  In  America,  Messrs.  R.  Kennicott  and  R. 
McFarlane  share  the  credit  of  the  corresponding  discovery ;  the  former 
enthusiastic  and  accomplished  naturalist  having  taken  the  nest  and  egg 
on  the  Yukon  in  1861,  the  latter  on  the  Anderson  River.  The  uidifi- 
cation  is  much  the  same  as  that  of  the  common  Cedar  Bird,  and  quite 
similar,  though  the  nest,  of  course,  is  larger. 
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AMPELI8  CEDRORUM,  (TOIL)  Grmg. 

Oedar  Bird;  Cabo£ina  Waxwing. 

Not  seen  at  Pembina  but  found  at  various  other  points  along  the  Line, 
and  ascertained  to  be  particularity  abundant  in  the  Boeky  Mountain 
At  this  locality,  two  of  its  conspicuous  traits  were  illustrated,  namely,  tta ; 
lateness  and  the  irregularity  of  its  breeding.  On  the  tame  day,  Angwt 
19,  that  I  took  young  birds  fully  fledged  and  on  wing,  a  neat  eontah- 
ing  four  eggs  was  found  by  one  of  my  assistants,  Mr.  A.  B.  Ohapin.  TUi 
might  be  interpreted  upon  the  supposition  that  two  broods  are  nvcl 
in  a  season,  but  I  do  not  think  that  such  was  the  case  in  the  pmatf 
instance :  the  bird  is  too  late  a  breeder  for  this,  at  any  rate  in  sack* 
high  latitude,  not  far  from  its  northernmost  limit  of  its  distribution. 
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VIREO  OLIVACEUS,  (Linn.)  Vieill. 
Bed  EYED  VlBEO. 

Abundant  at  Pembina,  where  it  was  breeding  in  June,  and  again  on 
tbe  Upper  Missouri  between  Fort  Buford  and  the  mouth  of  the  Milk 
River.  Though  characteristically  a  bird  of  the  Eastern  Province,  it  has 
latterly  been  traced  to  the  Rocky  Mountains  and  somewhat  beyond. 
The  late  Dr.  C.  B.  R.  Kennedy  fonnd  it  in  Washington  Territory,  and 
Mr.  J.  A.  Allen  at  Ogden,  Utah. 
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VIDEO  PH1LADELPHICCS,  Cass. 

Brotherly-love  Vireo. 

This  appears  to  be  a  species  which,  like  the  Mourning  Warbler  and 
aome  others,  is  more  abundant  in  the  interior,  and  especially  in  the 
Mississippi  Valley,  than  in  the  Atlantic  States.  It  was  originally 
described,  a  few  years  since,  from  the  vicinity  of  Philadelphia,  as  indi- 
oated  by  its  name,  and  has  been  justly  esteemed  as  rather  a  rare  bird 
in  the  Eastern  and  Middle  States,  though  its  great  similarity  to  F.  gil- 
nts  may  be  a  cause  of  its  being  partially  overlooked.  In  New  England, 
It  has  been  found  on  two  or  three  occasions,  and  Dr.  Brewer  informed 
pe  of  its  abundance  in  Wisconsin  during  the  latter  part  of  May.  Mr. 
T.  M.  Trippe  in  querying  P.  gilvus  as  found  by  him  in  Minnesota,  prob- 
ably had  the  present  species  in  view.  It  undoubtedly  breeds  about 
Pembina,  in  the  heavy  timber  of  the  river-bottom,  but  I  was  not  so 
fortunate  as  to  discover  its  nest,  a  circumstance  the  more  to  be  re- 
gretted since  neither  the  nest  or  eggs  have  as  yet  come  to  light. 
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VIltEO  GILVUS,  (Yieill.)Bp 

Warbling  Vireo. 

Observed  in  abundance  at  Pembina,  and  again  found  at  the  opposite 
extremity  of  the  Line,  the  specimen  captured  in  the  Rocky  Mountains, 
bowever,  being  probably  of  the  slight  variety  sicainsonl.  At  Pembina, 
the  Warbling  Vireo  was  in  full  song  and  breeding  in  June.  A  nest 
found  on  the  11th  of  that  month  was  still  empty;  but  in  this  latitude 
few  of  the  small  insectivorous  birds  appear  to  lay  before  the  third 
^eek  in  June. 
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VIBEO  KOLITAKICS,  («',7«,)    Vu.il I. 
Solitary  Vikeo. 

One  specimen  of  this  rather  rare  species  was  secured  at  Pembina, 
which  is  probably  aboat  its  northern  limit.  It  was  taken  in  the  timber 
of  the  river- bottom,  frequented  by  three  other  species  of  the  same  genu*. 

A  fifth   species  of  Vireo,  the  White-eyed,  probably  also  occurs  in  tat 
game  locality,  since  it  has  been  found  in  Minnesota.    It 
ever,  observed. 
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COLLOBtO  LUDOVICIAN08  EX0UBITOU1DE3,  (S».)   Cot 

White-hcmped  Shbike. 

Tbis  is  the  characteristic  species  of  the  whole  region  explored, — thelar- 
ger  kind,  C.  horealia,  probably  only  occnrring  daring  its  migration  to  or 
from  the  north,and  in  wiuter ;  at  any  rate,  it  was  ttotobserved.  The  White 
rumped  Shrike  is  common  in  suitable  localities,  and  numerous  specimens 
were  secured  at  different  points.  At  Turtle  Mountain,  daring  the  last 
week  in  July,  I  fouod  a  family  of  these  birds  in  un  isolated  clump  of 
bushes.  The  young,  four  in  number,  bad  just  left  the  nest,  which  wa» 
discovered  in  the  crotch  of  a  bush,  five  or  six  feet  from  the  ground.  It 
was  one  of  the  dirtiest  nests  I  have  ever  handled,  being  fouled  with  ex- 
crement, and  with  a  great  deal  of  a  scurfy  or  scaly  substance,  apparent!; 
cast  from  the  feathers  of  the  young  during  their  growth.  The  nest 
proper  rested  upon  a  bulky  mass  of  interlaced  twigs ;  it  was  composed 
of  some  white  weed  that  grew  abundautly  in  the  vicioity,  matted  to- 
gether with  strips  of  fibrous  bark. 
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CABPODACUS  PUBPUBEUS,  (Gm.)  Gray. 

Purple  Finch. 

This  species  was  found  in  small  numbers  on  Turtle  Mountain  during 
the  latter  part  of  July.  It  doubtless  breeds  in  this  locality.  It  has  beeu 
traced  by  other  observers  as  far  as  the  region  of  the  Saskatchewan,  but 
I  did  not  find  it  in  the  Rocky  Mountains,  nor,  indeed,  anywhere  along 
the  Line,  excepting  in  the  locality  just  mentioned.  In  the  Missouri  re- 
gion, I  have  ascertained  that  it  ascends  the  river  as  far  at  leaSt  as  Fort 
Randall, — how  much  further  I  am  unable  to  say ;  the  evidence  of  its 
presence  above  that  point  being  negative,  with  the  exception  of  Dr. 
Hayden's  record  of  a  specimen  from  Vermilion  River. 
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CHRYSOM1TRIS  TRISTIS,  (Linn.)  Bp. 

American  Goldfinch. 

This  familiar  bird  was  noted  only  at  Pembina.  It  is,  however,  a 
species  of  general  distribution  in  North  America,  so  that  the  lack  of 
observation  respecting  it  at  other  points  is  to  be  regarded  as  simply 
fortuitous. 

While  upon  the  small  subgroup  of  the  Fringillidas  to  which  the 
present  species  belongs,  I  may  properly  note  some  other  kinds  which 
undoubtedly  belong  to  the  avifauna  of  the  Boundary  Line,  though  they 
escaped  my  observation.  These  are  chiefly  winter  visitors  from  the 
north, — for  it  will  be  remembered  that  I  was  in  the  field,  during  both 
seasons,  only  from  Juue  to  October. 

The  Pine  Grosbeak,  Pinicola  enucleator,  the  two  Cross-bills,  Loxia 
americana  and  L.  leucoptera,  the  Gray-crowned  finch,  Leucosticte  tephro- 
cotiSy  and  the  Ked-poll  Linnet,  JEgiothus  linaria,  all  enter  this  country 
later  in  the  fall,  some  to  remain  during  winter,  others  to  pass  further 
on  *y  while  the  Pine  Linnet,  Chrysomitris  pinus,  is  a  species  of  the  same 
general  distribution  as  the  Goldfinch. 

Of  the  genus  Plectrophanus,  next  to  be  considered,  all  the  North 
American  species  occur  in  this  region,  which  is  the  very  home  of  two  ot 
them ;  two  others  came  southward  just  as  I  was  leaving,  the  1st  of  Oc- 
tober ;  and  the  fifth,  the  Snow  Bunting,  P.  nivalis,  which  was  the  only 
one  not  seen,  doubtless  came  along  shortly  afterward. 
Bull.  iv.  No.  3 3 
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PLECTBOPHAXES  LAPPONIUUS,  (Lit*.)  Baity. 
LiPLAMD   LOKGSPUB. 

On  one  of  the  last  occasions  when,  daring  the  season  of  1873, 1  and  1 
my  gun  for  collecting,  a  single  specimen  of  the  Lapland  Longspor  wu 
secured.  I  think  that  the  aperies  bad  just  reached  the  parallel  on  its 
southward  movement;  otherwise  I  could  hardly  have  failed  to  observe 
it  sooner,  as  I  was  shooting  almost  every  day.  Exactly  how  far  sooth 
it  may  linger  to  breed  I  do  not  know,  bat  there  are  some  indicatioos 
that  it  may  occasionally  nest  in  this  latitude.  Nevertheless,  it  ordina- 
rily reaches  the  Arctic  regions  in  summer;  and  I  have  seen  the  neat  and 
eggs  from  an  island  in  Bearing's  Sea.  It  moves  southward  in  October 
in  large  flocks,  reaching  at  least  as  far  as  Kentucky  and  Colorado.  It 
does  not  appear  to  have  been  found  in  the  United  States  west  of  the 
Jtocky  Mountains,  but  this  may  be  merely  through  default  of  observa- 
tion, since  it  is  a  species  of  ofrcuuipolar  distribution,  like  the  Snow  Bunt- 
ing, abundant  in  northern  portions  of  Asia  and  Europe.  Sueb  casual 
observations  as  I  made  when  the  specimen  was  secured  showed  nothing 
specially  different  in  its  habits  from  either  P.  pietus  or  P.  ornattts,  with 
botb  of  which  it  was  associated. 
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PLECTEOPHANES  PICTUS,  -Sir. 

Painted  Longspur. 

Observed  only  on  oue  occasion,  when  it  was  found  in  company  with 
the  Chestnut-collared  and  Lapland  Longspurs,  having  probably,  like  tbe 
last  species,  just  arrived  front  Ibe  north.  The  two  autumnal  (young) 
specimens  secured  closely  resemble  tbe  corresponding  plumage  of  J1. 
ornattts,  though  tbe  birds  nre  readily  distinguished  by  certain  marks. 
P.  pietus  \s  the  larger  of  the  two  (length,  G.GOj  extent,  11.25;  wing, 3.75; 
tail,  2.50 ;  tarsus,  0.75 ;  middle  toe  and  claw  the  same).  Upper  parts  muck 
as  iu  the  adults  in  summer,  but  tbe  distinctive  head-markings  obscure 
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or  wanting.  Entire  under  parts  buff  or  rich  yellowish-brown,  paler  on 
the  chin  and  throat,  which,  like  the  forebreast,  are  obsoletely  streaked 
with  dnsky.  Tibiaa  white.  Two  or  three  outer  feathers  of  the  tail  only 
white.  Bill  dusky-brown  above  and  at  the  end,  paler  below.  Feet 
light  brown,  toes  darker.  In  no  stage' of  plumage  of  P.  ornatus  are  the 
under  parts  extensively  buffy,  while  all  the  tail-feathers,  excepting  per* 
haps  the  middle  pair,  are  white  at  the  base. 
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PLECTROPHANES  ORNATUS,  Towns. 
Chestnut-collared  Longspur. 

These  birds  were  not  noticed  in  the  immediate  valley  of  the  Red  River; 
bat  no  sooner  had  I  passed  the  Pembina  Mountains  than  I  found  them 
in  profusion.  Throughout  this  part  of  the  country  they  are  wonderfully 
abuudant,  even  exceeding  in  the  aggregate  either  Baird's  Buuting  or 
the  Missouri  Skylark.  Their  numbers  continued  undiminished  to  the 
furthest  point  reached  by  my  party  during  the  first  season — the  head- 
waters of  Mouse  River — aud  they  were  still  in  the  country  when  I 
left,  the  second  week  in  October.  The  next  season  I  noticed  but  few 
along  the  Upper  Missouri  and  Lower  Milk  River,  where  P.  maccowni  be- 
came abundant;  they  were  more  common  along  Frenchman's  River,  but 
some  little  distance  further  westward  1  lost  sight  of  them,  and  in  a  letter 
transmitted  to  the  "American  Naturalist",  from  the  Two  Forks  of  Milk 
River,  I  was  induced  to  suppose  I  had  got  beyond  their  range ;  this, 
however,  proved  not  to  be  the  case,  for  subsequently  1  saw  them  at 
intervals  till  I  entered  the  foothills  of  the  Rocky  Mountains.  The  inter- 
esting relation  between  the  habitat  of  this  species  and  of  P.  maceoumi  is 
more  fully  expressed  under  head  of  the  latter;  here  I  will  only  advert 
to  its  great  abundance  in  the  whole  Red  River  watershed  west  of  that 
river  itself,  its  sudden  falliug-off  in  numbers  at  the  point  where  the  Co- 
teau  de  Missouri  crosses  49°,  yet  its  persistence  westward  to  the  Rocky 
Mountains. 

My  first  specimens  were  secured  July  14, 1873,  at  which  date  the  early 
broods  were  already  on  wing.  Uniting  of  several  families  had  scarcely 
begun,  however,  nor  were  small  flocks  made  up,  apparently,  till  the  first 
broods  had,  as  a  general  thing,  beeu  left  to  themselves,  the  parents  busy- 
ing themselves  with  a  second  set  of  eggs.  Then  straggling  troops,  con- 
sisting chiefly  of  birds  of  the  year,  were  almost  continually  seen,  mixiug 
freely  with  Baird's  Buntings  and  the  Skylarks;  in  fact,  most  of  the  con- 
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gregations  of  the  prairie  birds  that  were  successively  disturbed  by  our  ad- 
vancing wagon-trains  consisted  of  all  three  of  these,  with  a  considerable 
sprinkling  of  Savanna  Sparrows,  Shore  Larks,  and  Bay-winged  Bant- 
ings. The  first  eggs  I  secured  were  taken  July  18,  nearly  a  week  after 
I  had  found  young  on  wing ;  these  were  fresh ;  other  nests  examined 
at  the  same  time  contained  newly  hatched  young.  Again,  I  have  found 
fresh  eggs  so  late  as  the  first  week  in  August.  During  the  second 
season,  the  first  eggs  were  taken  July  6,  and  at  that  time  there  were 
already  plenty  of  young  birds  flying.  The  laying-season  must  conse- 
quently reach  over  a  period  of  at  least  two  months.  I  was  not  on  the 
ground  early  enough  to  determine  the  commencement  exactly  ;  but  sup- 
posing a  two  weeks'  incubation,  and  about  the  same  length  of  time 
occupied  in  rearing  the  young  in  the  nest,  the  first  batches  of  eggs  must 
be  laid  early  in  June  to  give  the  sets  of  young  which  fly  by  the  first  of 
July.  There  is  obviously  time  for  the  same  pair  to  get  a  second,  if  not 
a  third,  brood  off  their  hands  by  the  end  of  August;  I  should  say  that 
certainly  two,  and  probably  three,  broods  are  reared,  as  a  rule.  The 
result  of  all  this  is,  that  from  the  end  of  June  until  the  end  of  August 
young  birds  in  every  state  of  plumage,  and  the  parents  in  various 
degrees  of  wear  and  tear,  are  all  found  together.  The  young  males  very 
soon  show  some  black  on  the  under  parts,  but  do  not  gain  the  distinct- 
ive head-markings  until  the  next  season.  The  completion  of  general 
moult  is  delayed  until  September,  to  nearly  the  time  the  Prairie  Chickens 
have  theirs ;  with  its  completion,  both  old  and  young  acquire  a  much 
clearer  and  richer  plumage  than  that  worn  during  the  summer.  While 
the  summer  adults  rarely  show  the  bend  of  the  wing  black,  this  feature 
comes  out  strongly  in  September.  Comparatively  few  of  the  birds  of  this 
region  show  the  mahogany-color  on  the  under  parts,  described  as  being 
very  conspicuous  in  those  of  some  other  portions  of  the  country.  Many 
of  the  females,  in  high  plumage,  are  scarcely  distinguishable  from  the 
males.  The  extent  of  white  on  the  tail  is  a  conspicuous  feature  when 
the  birds  are  Hying,  serving  for  their  instant  recognition  among  their 
allies.  There  is  a  good  deal  of  variation  in  dimensions,  as  indicated  by 
the  measurements  given  in  the  table  beyond. 

The  nest,  of  course,  is  placed  on  the  ground,  usually  beneath  some 
little  tuft  of  grass  or  weeds,  which  effectually  conceals  it.  Like  that  of 
other  ground-building  sparrows,  it  is  sunk  flush  with  the  surface  of  the 
ground,  thin  at  the  bottom,  but  with  thicker  and  tolerably  firm  brim; 
it  consists  simply  of  a  few  grasses  and  weed-stems,  for  the  most  part 
circularly  disposed.  In  size,  the  cup  is  about  3£  inches  across  the 
brim  and  nearly  2  in  depth.  During  the  first  season,  I  only  found 
four  eggs  or  young  in  a  nest;  but  I  afterward  took  one  containing 
six  eggs.  These  measure  about  £  long  by  f  broad,  of  an  ordinary 
shape.  They  are  difficult  to  describe  as  to  color,  for  the  marking  is  in- 
tricate as  well  as  very  variable  here  as  elsewhere  in  the  genus.  I  have 
called  them  "grayish-white,  more  or  less  clouded  and  mottled  with  pale 
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purplish -gray,  which  confers  the  prevailing  tone;  this  is  overlaid  with 
numerous  surface  markings  of  points,  scratches,  and  small  spots  of  dark 
brown,  wholly  indeterminate  in  distribution  and  number,  but  always 
conspicuous,  being  sharply  displayed  upon  the  subdued  ground  color." 
On  those  occasions  when  I  approached  a  nest  containing  eggs,  the 
female  usually  walked  off  quietly,  after  a  little  flatter,  to  some  distance, 
and  then  took  wing  ;  at  other  times,  however,  when  there  were  young 
in  the  nest,  both  parents  hovered  close  overhead,  with  continuous  cries. 
During  the  summer,  when  the  old  birds  are  breeding,  and  those  of  the 
year  are  still  very  young,  they  are  very  familiar  and  heedless,  and  will 
scarcely  get  out  of  the  way.  In  September,  when  the  large  flocks  make 
up,  and  are  joined  by  1'.  pictua  from  the  north,  they  become  much 
wilder,  fly  more  strongly,  and  are  then  procured  with  some  difficulty. 
I  never  observed  the  dense  flocking  that  some  writers  describe ;  the 
congregation  I  always  found  to  be  a  straggling  one,  so  that  single  birds 
only  could  be  shot  on  the  wing.  In  the  winter,  however,  or  during  the 
migration,  the  case  may  be  different.  The  ordinary  flight  is  perfectly 
undulatory,  and  not  very  rapid  ;  but  in  the  fall  the  birds  have  a  way  of 
tearing  about,  when  startled,  with  a  wayward  course,  which  renders 
them  difficult  to  shoot  on  the  wing.  The  ordinary  call-note  is  a  chirp, 
of  peculiar  character,  but  not  easy  to  describe ;  besides  this,  the  males 
during  the  breeding-season  have  a  pleasing  twittering  song,  uttered 
while  they  are  flying.  The  chirp  is  usually  emitted  with  each  impulse 
of  the  wings.  The  birds  scatter  indiscriminately  over  the  prairie,  but 
are  particularly  fond  of  the  trails  made  by  buffalo  or  by  wagon-trains, 
where  they  cau  run  without  impediment,  aud  where  doubtless  they  And 
food  which  is  not  so  Accessible  upon  undisturbed  ground.  Though  so 
generally  distributed,  there  are  some  spots  where  they  are  particularly 
numerous,  and  others  again,  where,  for  no  assignable  reason,  they  are 
not  to  be  seen.  This  curious  sort  of  semi-colonization  is  witnessed  in 
the  coses  of  many  other  prairie  birds,  and  some  of  the  smaller  rodent 
mammals,  like  the  pouched  gophers  and  field-mice. 
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PLECTROPHANES  MACCOWNI,  Later. 
Black-breasted  Longspur. 

This  species  was  never  seen  in  the  Bed  River  region,  and  I  do  not 
biiik  it  occurs  in  that  watershed,  which  is  so  thickly  populated  iu 
maimer  with  P.  ornatus,  as  already  described.  It  seems  to  be  one  of 
he  many  birds  that  mark  the  natural  division  between  that  region  and 
he  Missouri  Basin.  I  first  encountered  it  June  21, 1874,  a  day's  march 
ibove  Fort  Buford.  The  specimen  obtained  was  a  young  one,  not  quite 
ible  to  fly.  As  we  progressed  toward  the  Milk  River,  the  bird  grew 
nore  and  more  abundant,  and  it  occurred  throughout  the  couutry  thence 
:o  the  Rocky  Mountains.  There  were  some  points  on  the  route  where 
t  was  scarcely  to  be  seen  (as  is  usually  the  case  with  the  small  prairie 
jirds) ;  but  this  was  a  matter  of  slight  local  distribution,  for  the  species 
ivas  equally  numerous,  "  iu  spots,"  throughout  the  country.  P.  ornatus 
accompanied  it  in  some  numbers  about  as  far  as  Frenchman's  River, 
where  both  species  were  breeding,  and  a  few  stragglers  were  noted 
ilong  the  whole  way;  but,  iu  spite  of  this  admixture,  P.  maccowni  is  to 
je  considered  the  characteristic  species  of  the  genus  in  the  Missouri 
watershed  at  this  latitude,  just  as  P.  ornatus  is  in  that  of  the  Red  River. 

Maccown's  Longspur  was  very  abundant  in  the  country  about  French- 
nan's  River,  and  equally  so  about  the  headwaters  of  Milk  River  and  in 
:he  eastern  foothills  of  the  Rocky  Mountains.  It  does  not  appear,  how- 
ever, to  enter  the  mountains  themselves,  but  stops  just  short  of  the 
jegiuning  of  the  trees,— just  where  the  Spermophili  give  way  to  the 
GeomyUlas  and  the  Badgers  to  the  Woodchucks.  Of  its  periods  of  uidifi- 
*atiou  and  laying  I  am  less  precisely  informed  than  in  the  case  of  P. 
ornatus.  The  fledgliug  taken  June  21  indicates  an  early  June  brood, 
corresponding  to  the  first  one  of  P.  ornatus  ;  but  I  took  no  eggs  after 
July  10,  wheu  the  only  set  in  the  collection  was  secured.  Young  birds 
in  all  stages  were  common  from  this  time  until  the  latter  part  of  August, 
and  I  have  no  doubt  that  at  least  two  broods  are  reared  each  season. 
The  nidificatiou  is  substantially  the  same  as  that  of  P.  ornatus.  The 
few  sets  of  eggs  I  have  examined  are  of  the  same  size  as  those  of  the 
bird  just  named,  aud  closely  resemble  the  lighter-colored  varieties  of  the 
latter.  The  ground-color,  however,  is  dull  white,  without  the  purplish- 
gray  clouding  so  noticeable  in  the  eggs  of  P.  ornatus.  The  markiugs 
are  rather  sparse  and  obscurely  mottled,  with  some  heavier,  sharper, 
scratchy  ones,  all  of  different  shades  of  brown.  According  to  analogy, 
it  is  reasonable  to  presume  upon  the  same  wide  range  of  variation  in 
this  case  that  is  known  to  obtain  elsewhere  in  the  geuus  Plectrophanes. 

While  the  females  are  incubating,  the  males  have  a  very  pretty  way 
of  displaying  themselves  and  of  letting  the  music  out  at  the  same  time. 
They  soar  to  a  little  height,  aud  then,  fixing  the  exteuded  wings  at  an 
angle  of  forty-five  degrees  with  their  bodies,  sink  slowly  down  to  the 
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ground,  singing  most  heartily — "  sliding  down  the  scale  of  their  own 
music,"  as  some  one  has  happily  expressed  it  iu  the  case  of  another 
species  of  similar  habit.  This  song,  I  thiuk,  is  superior  to  that  of  the 
Chestnut-collared  Buuting,  though  of  tbe  same  general  character. 
When  hovering  in  the  manner  just  indicated,  both  birds  resemble 
butterflies, — there  is  something  so  light,  wayward,  and  flickering  in  their 
motions. 

Lint  of  specimens. 
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::::::  :::::,::£ 

::::  i":™--:::::i::::s 
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Bill*.  Uont. 

\..,-  do  i-ri 
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..do 

...  do 

.     .do 
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....do 

...  do 

0 

1 
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...do 

...d* 

.  do. ...    .. 
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PASSEROULUS  BAIKDI,  {And.)  Cows. 
Baird's  Bunting. 
t  is  difficult  to  understand  bow  this  bird  eluded  observation  for  thirty 
rs — from  the  time  of  its  original  discovery  by  Audubon,  on  the  Upper 
isonri,  nearly  to  the  present  day.  If  the  species  were  really  rare,  this 
ild  not  be  remarkable ;  bat  it  has  lately  been  shown  to  be  extremely 
indant  in  different  parts  of  the  West.    I  did  not  meet  with  it  along 

Red  River  itself,  but  found  it  as  soon  as  I  passed  from  the  Pembina 
nntains  to  the  boandless  prairie  beyond.  Iu  some  particular  spots, 
Dtnumbered  all  the  other  birds  together;  and  on  an  average  through 
-.  country,  from  the  Pembina  Mountains  to  the  Mouse  River,  it  was  one 
the  trio  of  commonest  birds, — the  Skylarks  and  Chestnut-collared 
ngspurs  being  the  other  two.  The  first  specimens  I  procured  were 
len  July  14.  Some  of  them  were  newly  fledged,  but  the  great  majority 
■re  adult  males,  showing  that  at  that  time  the  breeding-season  was  at 
height.  Out  of  thirty-one  specimens  secured  July  14  and  15,  only  one 
w  a  female,  the  individuals  of  this  sex  being  evidently  occupied  with 
eduty  of  incubating  or  brooding  their  young.  The  males  at  this  time 
ire  very  conspicuous,  like  Spizella  pallida  uuder  the  same  circum- 
mces,  as  they  sat  singing  on  the  weeds  or  low  bushes  of  the  prairie. 
e  song  consists  of  two  or  three  d  istinct  syllables,  followed  by  a  trill 
ered  in  a  mellow,  tinkling  tone.  The  nest  I  never  succeeded  in  fiud- 
;,  although  1  must  have  passed  by  many.  The  eggs  were  first  dis- 
■ered  by  Mr.  Allen  in  the  region  just  south  of  me.  They  were  taken 
ly  1,  1873,  the  date  corresponding  to  that  which  1  fixed  as  the  laying 
sou  from  consideration  of  the  habits  of  the  birds.    The  nest  and  eggs 

described  from  bis  specimens  in  the  "Birds  of  the  Northwest", 
tether  or  not  two  broods  are  reared,  I  cannot  say ;  but  some  of  my 
!  summer  specimens  were  so  young  that  I  judged  they  might  belong 
t  second  brood.  Birds  of  apparently  about  the  same  age  were  shot 
weeks  apart. 
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The  general  habits  of  Baird's  Banting  are  much  like  those  of  F< 
cuius  savanna,  and  the  appearance  of  the  two  birds  daring  life  is  so  si 
that  it  is  difficult  to  tell  them  apart  at  any  distance.  The  Centroi 
not  truly  gregarious,  but,  like  many  other  prairie  birds,  affects  parti 
spots,  which  are  colonized  by  large  numbers.  When  the  young  a 
on  wing,  it  associates  in  straggling  troops,  mixing  freely  with  the 
larks  and  Longspurs.  During  the  summer,  the  plumage  bee 
extremely  worn  and  faded ;  with  the  moult,  which  occurs  in  Septeml 
much  more  richly  colored  dress  is  assumed.  The  bird  remains  in 
country  at  least  until  October,  though  its  numbers  sensibly  dim 
during  the  preceding  month. 

List  of  specimen 8. 


6 

-i         •  i            Locality. 

"3          -     ■ 
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5.  75     9. 40 
:  5. 75     9. 45 
5. 50  |  8. 87 
5.  75  j  9. 50 

•■     ..do. 

3246     cf    do 

....  do 

...do 

....do 

....do 

...do 

1 do. 

3247     cf  ' do 

do 

• do. 

3248  1  <f  ' do 

do 

....... ...do. 

3249     cf    do 

do 

........  ...do. 

32.10  |   9     ...do 

do 

i da 

3251  !  <f    ....do 

, do 

....do  

da 

3252     <f    do 

do 

....  do 

5.75     9.50 
5. 10     9. 30 

......  !....da 

3265  >  d     50  milea  west  Pem- 

July 15, 1873 

1 !....da 

bina  Mta. 

• 

t 

3266     rT    ...  do 

do 

...do 

!....do 

5.  70     9.  50 
5.  75     9.  70 
5. 50     9.  25 

32G7      ,/"      ..  do 

do 

1 ' da 

3268      ,-f    ...do 

...do 

'•  3269  ,    -T    ....do 

do 

5.  75     9.  75 

da 

3270      -f    ...do 

do 

3271       r      . .  do 

do 

5.  75  '  9.  00 
5.  65      9.  CO 

do. 

■  3272      -i"    do 

do 

do. 

3273      <<"            do 

do 

......  ....  do. 

■  3274       >    ....do 

do 

l....do 

5.  65     9.  50 

do. 

!  3276      <!      ..  do 

do 

...do 

....do 

5.  f5     9.  60 
5.  80     9.  50 
5.  75     9.  40 

........ da 

:  3277        1*         ..do 

do 

do. 

I  327n      -f        .do 

do 

1 da 

3  J.  9      <S    ....do 

...do  

<u>. 

32.-0  !   .-f    ....do 

do 

5.  75     9.  50 

do. 

3281      .•'    ....do 

do 

....  do. 

3282      /    ....do 

do 

32*3      <r    do 

do 

5.  30     9.  00 

...  to. 

32*4  1   ,-f    ...do 

...do 

5.  60     9. 50 

', do. 

1  3,'90    do .  . 

July  16,1873 

do. 

3291     ...    ...  do  

do 

5.  50     9. 35 

3x92  ' do 

do 

....do 

5.  G5     9..r0 

do. 

.  3293    do 

do 

...do 

5.  65  :  9.  30 

do. 

3294    do 

do 

321*5    .        do 

....  do  

...do  

do 

5.  65  !  9.  30  ' 
5.60  ,  9.  CO 
5.  40     9.  50 

do. 

|  329«  1          do 

do 

'  :i303     . .     75  miles  weat  Pern- 

July  17,  lt?73 

2.90  ....da 

I              bina  Mta. 

i 

i 

3304            . . .  do 

2. 75!....  do. 

3305  ' do , 

do 

2.80 da 

3306    do 

3320  i . . . .    25  miles  eaat  Turtle 

July  If,  1873 

....do 

da 

Mountain. 

i 

3321  ' do 

do 

...do ' 

1 

i 

!  ...da 

3322    do 

11323  i  . .  i do 

do 

do 1 

l 

! do. 

...  do 

...  do  

3:125       .    do 

do 

..  do 

...do 

i 

do. 

3 126    ...do 

..do 

335f<     cT     Turtle  MtM  Dak   ... 

Julv  25,  1873 

....  do i 

5. 25  i  9.  40  | 

...  do. 

3436    Mount*  Kivtr,  Dak . . . 

Aug.    9.1875 

do | 

5.65  | 

9.20  | 

COUES  ON  BIBD8  OF  DAKOTA  AND  MONTANA. 


587 


List  of  specimens—  Continued. 


• 

« 

f 

Locality. 

1 

■       Date. 

Collector. 

• 

a 

s 

w 

• 

a 
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COTDRNIOULUS  LECONTII,  {Aud.)  Bp. 

LeConte's  Bunting. 

rediscovery  of  this  little-known  and  extremely  interesting  species 
kOta  was  made  in  the  season  of  1873  by  tbe  Commission.    On  tbe 

between  Turtle  Mountain  aud  the  first  crossing  of  Mouse  River, 
i  upon  what  seemed  to  be  a  small  colony  of  tbe  birds  in  a  moist 
ision  of  tbe  prairie,  where  the  herbage  was  waist-high.  By  dili- 
earch,  after  shooting  the  first  specimen  and  perceiving  what  it  was, 
aged,  not  without  difficulty,  to  secure  five  iu  all.  This  was  on  the 
August.  I  subsequently  found  tbe  bird  again,  and  secured  a  sixth 
ten,  amongst  the  reeds  of  a  prairie  slough  near  the  headwaters  of 
-er  just  mentioned.  So  far  as  1  could  determine  from  short  obser- 
,  the  birds  are  much  like  the  Ammodromi  in  their  general  habits 
>pearance,  and  they  inhabit  similar  situations.  Their  note  was  a 
ig  noise,  like  that  of  a  grasshopper.  They  were  started  at  random 
be  tall,  waving  grass,  flitted  in  sight  for  a  few  seconds,  and  then 
id  suddenly,  so  that  the  chances  of  shooting  them  were  very  poor, 
as  killed  at  very  close  range  by  a  blow  from  the  wad  of  my  car- 
,  the  charge  of  shot  having  passed  in  lump  close  by.    I  have  no 

that  tbe  birds  were  breeding  in  this  place,  though  no  nests  wore 

Their  retiring  habits   and  the  nature  of  their  resorts  bavo 

ess  caused  them  to  be  overlooked  for  years.    Audubon  says  that 

ind  them  common  on  the  Upper  Missouri.    A  specimen,  iu  poor 

ion,  from  Texas,  was  tbe  only  one  known  to  exist  in  any  collection 

these  of  mine  were  secured,  Audubon's  type  having  been  lost  or 
d.  A  redescription  of  the  species,  iu  which  it  is  shown  that  the 
iters  originally  assigned  required  modification,  is  given  in  the 
8  of  the  Northwest ". 
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Aug.  9,1673 
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iM 

S.10 
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do 
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....do  

PASSEBCCLUS  SAVANNA,  (Will.)  £p. 

Savanna  Sparrow. 

Breeds  in  profusion  throughout  the  region  explored.  Though 
exclusively  a  bird  of  the  prairie,  it  seems  to  be  as  moch  at  home  in 
open  plaius  as  anywhere,  associating  intimately  with  Centronix 
the  two  leading  species  of  Plectrophattes.  It  is  also  found,  hovetei 
the  brush  along  the  streams  and  larger  rivers,  which  are  unfreqoei 
by  the  species  jnst  named,  in  company  with  the  Meloapisa:  and  Juna 
A  large  suite  of  specimens  was  taken,  a  part  of  it,  however,  n 
tentionally,  for  it  is  not  an  easy  matter  to  always  distinguish  betv 
the  Savanna  Sparrow  and  Baird's  Banting  at  gunshot  range;  and* 
I  have  killed  a  bird,  I  generally  make  a  point  of  preserving  it,  i 
though  it  is  not  particularly  wanted  as  a  specimen,  in  order  that  its 
may  not  have  been  taken  in  vain.  The  nest  is  placed  on  the  gm 
simply  built  of  dried  grasses,  with  a  lining  of  horse-hair;  the  eggs 
four  or  five  in  number,  in  this  locality  usually  laid  in  the  first  ba 
June.  Like  nearly  all  the  Fringilline  birds  of  this  region,  the  Savs 
Sparrow  is  frequently  the  Cowbird's  foster  parent,  aud  iu  one  iusti 
that  came  under  my  observation  the  nest  contained  two  of  the  i 
eggs. 
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i 

Locality, 

IM*. 

Colled  or 

.; 

a 

*"Z 

a 

SIM 

3343 

in: 

renHBi.*.  Uek  

J—^U*. 

KlltottCoura 

Skin 

■••*J 

June   MtfW 

;:.do  ::::::: 

:::::,.:::: 

'.'.  do. 

X.arP.n.'.tooMooi 
laiqs.li 

"  do  '.'.'.'.'.'.'.'"".'.. 

T.itllB   "Mooii'taVr. 
Ulk. 

July  H.S8W 

;...  j..... 

■.'.'.'.'  .io '.'.'.' 

■  July   SO  l«3 

!    .  .       do  .  .. 
July  »  l-VI 

a  ox    h  law 

Ang   211  I-T.l 

A..o  ji>.  i-:i 
Set*    *-i«n 

' 

J 

...do 

Hones'  Rlter,  Oak 

-  do 

--.-do 

...*> 

.  .   .lo 

..do 

...do     



:.  60     9  00 
0  00  .10  l» 

:::::: 

...do. 

;i*!do 

...Jo, 

COUES  ON  BIRDS  OF  DAKOTA.  AND  MONTANA.  589 

L<it  of  tpecimen* — Continued. 


i  1. 

!  |I 

Locality. 

Date. 

- 

4 
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Nature  of  apwirnen . 
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POtECETES  GRAMINEUS,  (<?m.)  Bd. 
BAY-WINGED  BUNTING,  or  GRASS  FlNCH, 

Like  the  last,  the  present  species  extends  over  the  whole  region 
plored,  and  breeds  in  abundance,  while  the  general  remarks  upon  dis- 
but  ion  made  in  the  ease  of  the  Savanna  Sparrow  are  equally  appli- 
ble  here.  Several  nests  were  found  at  Pembina,  containing  eggs, 
out  the  middle  of  June.  Oue  of  them  also  held  two  Molothrus  eggs. 
ie  nests  were  built  iu  opeu  ground,  quite  deeply  sunken,  so  as  to  be 
sh  with  the  surface,  and  more  substantial  than  those  of  many  ground- 
ilders,  the  walls  being  an  inch  or  more  thick  at  the  brim.  The  cavity 
small  and  deep  in  comparison  with  the  whole  nest.  The  usual  init- 
ials are  grasses  and  weed-stalks,  the  coarser  material  outside,  the 
er  fibres  within  and  at  the  bottom.  The  eggs,  of  which  I  have  not 
md  more  than  four,  measure  abonc  0.80  by  0.55 ;  they  are  grayish- 
lite,  heavily  marked  all  over  with  spots,  dashes,  and  blotches  of  red- 
tfa-brown,  and  sprinkling  of  fine  dots  of  the  same  or  darker  brown. 
ie  female  is  a  close  setter,  not  leaving  the  nest  until  nearly  trodden 
on,  and  then  fluttering  off  as  if  crippled,  to  distract  attention  from  the 
at  to  herself. 
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SP1ZELLA  MONTICOLA,  (G«.)  JBaird. 

Tbbe  Bparrow. 

No  Tree  Sparrows  were  observed  in  summerduriug  either  season,  id 
I  think  Done  breed  so  far  south  .i>;  this.    They  appear  in  number* Bitl 
the  general  migration  which  brings  the  northeru  Fringillines,  aad  rt"* 
reaches  this  latitude  about  the  1st  of  October.     Unlike  several  of  tk* 
other  species,  however,  they  are  not  generally  distributed,  being"* 
fined  to  the  woods,  or  rather  the  shrubbery  along  the  streams,  fa** 
they  may  be  observed  in  small  troops  in  company  with  the  Snowbirds 
and  Harris's,  Lincoln's,  and  White-crowned  Sparrows.    They  are  bardj 
birds,  capable  of  enduring  great  cold,  aud  I  suppose  that  tbey  may?** 
the  winter  in  this  latitude,  as  they  certainly  do  a  little  distance  sou* 
ward  in  the  Missouri  region.     1  found  them  in  considerable  unrobed 
at  Fort  Randall,  Dak.,  during  the  winter  of  1872-73,  which  theyp""ii 
to  all  appearances,  very  comfortably  in  the  heavy  undergrowth  of  * 
river-bottom. 
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SPIZBLLA  SOCIALIS,  (Wits.)  Bp. 

Chipping  Sparrow. 

Specimens  of  this  very  common  and  familiar  species  were  taken  in 
>  Rocky  Mountains,  and  it  was  observed  at  other  points  wbere  none 
re  secured.  It  is  not,  however,  a  couspicuous  feature  of  the  avi- 
na  of  this  region,  most  of  which  is  not  suited  to  its  wants,  and  even 
Pembina  the  Clay-colored  Bunting  takes  the  place  which  the  "  Chippy  n 
3  in  the  East.  It  is,  in  fact,  absent  from  the  greater  part  of  the 
mtry  surveyed. 
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SPIZELLA  PALLIDA,  (Sw.)  Bp. 

Clay-colored  Bunting. 

?he  Western  Meadow  Lark,  Brewer's  Blackbird,  and  the  preseut  spe- 
*  were  the  chief  birds  I  observed  at  Pembina  to  iudicate  an  avifauna 
toy  wise  different  from  that  of  the  Eastern  Province  at  large,  and 
>  of  these  cannot  bo  considered  very  strong  marks,  since  they  both 
ur  some  distance  farther  eastward.    Upon  my  arrival,  the  1st  of 
*e,  these  Buntings  were  all  paired,  the  males  were  in  full  song,  nidifi- 
ion  was  mostly  finished,  and  the  eggs  were  about  to  be  laid.    The 
t  specimen  procured.  June  2,  contained  a  fully  formed  egQ.    A  nest 
en  June  5  was  scarcely  completed.    The  first  complement  of  eggs 
5  taken  June  11 ;  it  numbered  four.    I  think  the  eggs  are  mostly  laid 
tbe  end  of  the  second  week  in  June.    The  nest  is  placed  in  bushes, 
terally  within  a  few  inches  of  the  ground.    It  resembles  that  of  the 
ipbird,  though  it  is  not  so  neatly  and  artistically  finished,  aud  often 
ks  the  horsehair  lining,  which  is  so  constant  and  conspicuous  a  fea- 
e  of  tbe  latter.    In  size  it  averages  about  three  inches  across  outside 
two  in  depth,  with  a  cavity  two  inches  wide  and  one  and  a  half 
hes  deep.    The  structure  is  of  fine  grasses  and  slender  weed-stalks, 
h  or  without  some  fine  rootlets,  sometimes  lined  with  hair,  like  the 
ippy's,  sometimes  with  very  fine  grass-tops.    It  is  placed  in  a  crotch 
the  bush  or  in  a  tuft  of  weeds.    The  copses  of  scrubby  willows  I 
tul  to  be  favorite  nesting-places,  though  auy  of  the  shrubbery  along 
river-bank  seemed  to  answer.    On  those  occasions  when  I  approached 
est  containing  eggs,  the  female  fluttered  silently  and  furtively  away, 
taout  venturing  a.  protest.    The  eggs  I  found  in  one  case  to  be  deyjos- 
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ited  daily  till  the  complement  wn  filled.    They  meaeare  0.62  in  leni 
by  0.50  in  breadth  on  an  average.    The  groond-color  is  light  doll 
Sparsely  bat  distinctly  speckled  with  some  rich  and  other  darker  slit 
of  brown,  these  markings  being  chiefly  confined  to  the  larger  end, 
wreathed  abont  it,  though  there  are  often  a  few  specks  here  and 
over  the  rest  of  the  surface.     From  the  earliness  of  the  first  setat 
eggs,  I  suppose  thai  two  broods  may  be  reared  each  season. 

The  Bantings  were  very  numerous  about  Pembina,  and  during 
breedi og-seasou  became  conspicuous  from  the  Imbitof  the  males  attba 
season  of  mounting  to  the  tops  of  the  bashes  and  singing  continonflf 
The  song  ib  simple,  but  volable  and  earnest,  as  if  the  birds  gave  u> 
whole  of  their  minds  to  it — as  is  doubtless  the  fact.  It  consists  of  tlw 
notes  and  a  trill.  The  song  ceases  with  the  end  of  the  breedi tig-seam, 
when  the  birds  retain  nothing  but  their  slight  chirp.  With  Its 
tion,  the  characteristic  breedi  ng-hahit  of  mounting  the  bashes  is  given 
up,  and  the  birds  become  less  conspicuous,  though  really  more  nwaerou 
than  ever,  from  the  accession  of  the  new  broods.  They  then  go  in  litti 
troops,  which  haunt  all  the  shrubbery  and  mix  intimately  with  the  otbfl 
Sparrows  which  frequent  like  situations.  They  are  not,  however,  to tn 
found  on  the  prairie  at  any  considerable  distance  from  woods  or  shrnbbj 
nodergrowth.  As  the  season  advanced,  and  daring  my  progress  vest 
ward,  I  found  them  in  eqaal  abundance  on  Pembina  and  Turtle  Mount 
ains  and  aloDg  the  Mouse  Biver. 

The-  next  season  uutie  were  noticed  iu  the  Upper  Missouri  conntir. 
They  cannot  be  so  numerous  in  this  region,  for  I  could  hardly  ban 
overlooked  them  altogether.  Nevertheless,  they  extend  across  th 
country  to  the  Rocky  Mountains,  as  specimens  were  procured  west  i 
the  Sweetgrass  Hills. 
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JUNCO  HYEMALIS,  (£»»*.)  «ef. 

Eastern  Snowbird. 

Hie  Snowbird  appeared  along  the  Mouse  River  about  the  middle  of 
September  in  troops,  as  osnal,  and  at  once  became  abundant.  I  had 
upected  to  find  it  breeding  on  Pembina  and  Turtle  Mountains,  and 
it-ill  judge  it  likely  that  it  does  so,  thongh  it  did  not  come  under  my  ob- 
lervation.  It  may  not  be  generally  known  that  in  tbe  Eastern  States 
t  breeds  as  far  south  as  Virginia  and  the  Carolinas,  if  not  still  farther. 
While,  oo  the  South  Virginian  Alleghanies,  in  the  summer  of  1875,  at 
km  altitude  of  about  5,000  feet,  1  scared  a  female  on?  her  nest,  which 
contained  four  eggs.  This  southerly  breeding-range  in  the  mountains 
explains  the  sudden  appearance  of  tbe  birds  upon  the  first  cold  snap  in 
>ctober.  While  in  the  Rocky  Mountains,  in  August,  1874,  I  expected 
o  rind  either  this  species  or  J.  oregonus,  but  none  appeared  in  tbe 
,'icinity  of  our  camp.  The  Mouse  River  specimens  seem  to  be  pure 
it/emails,  thongh  the  Zonotrichia  of  this  same  locality  is  Z.  intermedia, 
jot  Z.  lettcojthrys. 
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ZONOTBICHIA  QUERtTLA,  (HTutL)  Oamb. 

Habbis'h  Fmcn. 

A  fine  series  of  specimens  of  tbis  handsome  and  interesting  Finch 
was  secured  at  oar  Moose  Biver  Depot  daring  the  latter  half  of  Sep- 
tember and  beginning  of  October.  Xto  breeding-grounds  are  as  yet 
unknown ;  bat  these  birds,  at  any  rate,  came  from  the  north,  and,  as  I 
was  oat  every  day  with  my  gun  about  that  time,  the  earliest  date  givei 
below  (September  18)  probably  indicates  very  nearly  the  time  of  their 
arrival.  The  previous  year  I  had  observed  the  birds  at  fort  BaodtH, 
Dakota,  is  October;  but  none  remained  through  the  winter  In  net 
locality.  According  to  Prof.  V.  H.  Snow,  of  Kansas,  they  winter  nt 
that  State,  and  they  have  been  observed  by  others  in  abundance  during 
the  migrations  along  the  Lower  Missouri,  in  Missouri  and  Iowa.  I  aw 
none  at  Pembina,  where  I  suppose  Z  arrived  after  they  had  passed  as. 
The  distribution  of  the  species  la  very  limited,  and,  as  already  observed, 
its  breeding-range  is  not  yet  made  out.  My  Mouse  Biver  specimens  are, 
1  think,  the  westernmost  hitherto  recorded.  These  were  all  in  fall  pie- 
inage,  apparently  of  the  first  year,  though  a  portion  of  the  White- 
crowned  Sparrows  that  came  with  them  had  perfect  head  markings. 
They  came  very  quietly  from  the  north,  and  all  at  once  thronged  the 
bashes  and  shrubbery  along  the  banks  of  the  stream,  in  company  with 
several  other  brush-loving  Fringillioea.  At  tbis  period,  they  were  song- 
less,  and  had  no  note  excepting  a  weak  chirp.  When  disturbed  at  their 
avocations,  they  have  a  habit  of  flying  np  to  the  tops  of  the  bashes  to 
see  what  tbe  fuss  is  about,  and  in  this  coDspicnoos  position  they  may  of 
course  be  readily  destroyed.  Their  general  habits  appear  to  be  ranch 
the  same  as  those  of  the  other  Zmotrichia,  though  their  large  sise,  rod- 
dishnees,  and  heavy  dark  markings  underneath  make  them  look  some- 
what, like  Fox  Sparrows. 
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ZOXOTRICHIA  LEUCOPHRYS  INTERMEDIA,  Ridg. 

BlDGWAY's  SpABBOW. 

1  was  rather  surprised  to  find  that  the  White-crowned  Sparrows  of 
the  Mouse  River  country  were  of  this  variety  instead  of  typical  letw- 
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;  such  was  the  case,  as  shown  beyond  question  by  some  of  the 
*  taken  with  perfect  bead-dress.  In  the  Rocky  Mountains,  this 
as  of  course  to  be  expected.  Iu  tbe  latter  region,  specimens 
■im*il  in  August,  probably  bred  in  tbe  vicinity,  as  do  migration 
begun ;  but  in  the  rest  of  the  country  explored,  no  Zonotrichite 
uutil  the  coming  of  tbe  fall  birds,  when  they  became  at  once 
in  the  shrubbery  of  the  streams,  about  the  middle  of  Sep- 
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MELOSPIZA  LINCOLN!,  {And.)  ltd. 

Lincoln's  Finch. 

ed  in  large  numbers  during  the  latter  part  of  September  and 
'  of  October,  along  tbe  Mouse  River.  It  arrived  from  the  north 
ne  time  that  the  Snowbirds  and  Zonotrickia  did,  and  during 
ier  was  only  observed  iu  the  Rocky  Mountains  late  in  August, 
ecies  of  general  distribution  in  North  America,  but  it  may  be 
(1  whether  it  breeds  anywhere  in  this  latitude  except  in  the 
ountains.    As  observed  along  Moose  River,  it  was  a  shy  and 

bird,  spending  its  time  near  the  ground  in  tbe  tangle  along; 

bottom,  and  plonging  into  the  thickest  retreats  npon  slight 
th  a  low,  rapid,  jerky  flight.  The  only  note  I  heard  was  a 
irp.  Altogether  its  habits  appear  to  most  closely  resemble 
tbe  Swamp  Sparrow,  to  which  it  is  so  nearly  related  in  ptiyai- 
ctera. 
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MELOSPIZA  PALU8TRIS,  (TrT/«.)  Bi 

Swamp  Bfabeow. 

This  is  another  of  the  several  species  of  the  family  which  were  ob- 
served during  the  autumnal  movement  at  the  camp  on  Moose  ¥flBY 
from  the  middle  of  September  until  I  left  the  ooautry,  the  aeoond  west 
in  October.  It  haunts  the  closest  and  moat  impenetrable  shrubbery,  n) 
which  it  clings  with  sooh  pertinacity  that  it  la  liable  to  be  overlook*! 
unless  diligently  sought  for.  I  have  seldom  seen  it  In  plain  view,  sat 
never,  to  my  recollection,  at  any  distance  from  the  ground,  or  on  on 
outskirts  of  the  undergrowth.  It  has  been  commonly  considered  em- 
lined  to  the  Eastern  Province,  and  the  specimens  below  enumerated 
are,  with  one  exception,  the  westernmost  hitherto  recorded.  Dr.  H.  0. 
Yarrow,  however,  found  it  in  Southern  Utah  some  four  years  ago.  Tie 
difficulty  of  tracing  it  westward,  where  it  seems  to  be  less  abundant  than 
it  is  in  the  Atlantic  districts,  is  probably  one  reason  why  its  distribution 
was  long  supposed  to  be  more  restricted  than  it  really  is. 

Lilt  ef  *pttiMtf<*. 


i 

i 

1 

*— 

Date. 

CollBclor. 

1 

I 

It 

Valiin-  i'T  -I.  ■  iw>. 

SKI.I 

M          Ki 

Bopt  It.  1K73 
Sept.  IB,  i<m 

ift'.  ;r.  I-'.:' 

Oct.      »'  18T3 

Elliott  Com* 
....do 

:.  ..,.1 
;..  so 

MO 

....do 

:"g         1 

5 

....to 

....do  

..  to. 
...da. 

MELOSPIZA  MELODIA,  (Wih.)  Brf. 

Song  Spaebow. 

By  an  oversight,  I  stated  in  tbe  "  Birds  of  the  Northwest"  that  I  did 
not  find  this  species  in  Northern  Dakota.  A  specimen,  however,  wK 
procured  at  Turtle  Mountain  early  in  August.  It  appears  to  be  rare  in 
this  part  of  the  country,  as  this  was  the  only  one  taken,  and  I  find  m 
record  respecting  it  except  10  mv  te.$&\.ex  at  ft^eftimena. 
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CALAMOSPIZA  B10OLOR,  (Towns.)  Bp. 

Lark  Bunting. 

The  apparent  absence  of  this  species  from  the  Red  River  region,  with 
s  abuodanoe  on  the  Missouri,  is  one  of  the  strong  marks  of  difference 
i  the  fauna  of  the  two  watersheds.  1 1  is  an  abundant  and  characteristic 
lecies  of  the  sage  brush  country  of  the  Upper  Missouri,  and  extends 
lence  to  the  Rocky  Mountains  throngh  the  Milk  River  region.  Speci- 
iens  were  taken  soon  after  leaving  Port  Bnford,  and  others  at  various 
oiiits  to  the  headwaters  of  Milk  River.  The  bird  is  rather  a  late 
reeder,  unless  the  eggs  found  July  9  and  21  were  those  of  a  second 
rood,  which  is  probable,  since  at  do  time  did  I  hear  the  mating  song 
T  the  males,  or  witness  tbe  singular  aerial  excursions  which  mark  the 
line  period  of  tbe  bird's  life,  like  those  of  the  Yellow-breasted  Chat. 
he  earliest  male  specimens  procured  were  already  in  worn  and  faded 
lanugo.  The  eggs  are  four  or  five  in  number,  measuring  0.80  to  0.95 
i  length  by  about  0.65  in  breadth ;  they  are  pale  bluish-green,  like  those 
f  Sialia,  and  normally  nnmarked,  though  occasionally  sparsely  dotted, 
wo  Cowbird  eggs  were  found  in  one  of  tbe  nests  secured.  Tbe  nest  is 
in  ken  in  the  ground,  so  that  the  brim  is  flush  with  tbe  surface,  and  is 
uilt  of  grasses  and  weed-stalks,  lined  witb  similar  but  finer  material. 
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GONIAPHEA  LUDOVIOIANA,  {Lin*.)  Bow*. 
HOHE-BEBABTm)  GH08BEAK. 

I  was  pleased  to  find  this  truly  elegant  bird  breeding  in  abundant 
at  Pembina  in  the  undergrowth  of  the  heavy  timber  along  Hie  bankirf 
the  Bed  River,  as  I  bad  never  before  enjoyed  a  good  opportunity  tf 
studying  its  habits.  It  was  not  observed  at  any  other  point  along  tfa 
IAae,  though  stated  to  penetrate  as  far  northward  as  the  Saskatchewu 
region.  A  fine  suit*  of  specimens  was  carefully  preserved,  and  seven! 
sets  of  eggB  procured.  The  birds  were  mating  and  in  toll  song  by  (at 
beginning  of  Jane,  when  Z  arrived  upon  the  spot,  but  no  nests  ite 
found  until  theSlst.  Four  was  the  largest  number  fonnd  In  a  nest;  omen 
contained  only  two  or  three,  but  in  all  incubation  had  began.  The orij 
nest  I  took  myself  was  built  in  a  thick  grove  of  saplings,  about  eigtt 
feet  from  the  ground ;  It  contained  three  eggs  averaging;  an  inch  is 
length  by  tbree-foorths  in  breadth.  These  were  of  a  pale  dull  greet 
color,  profusely  speckled  with  reddish-brown.  The  nests  were  ratas 
rude  and  bulky  structures,  about  six  inches  across  outside  by  va- 
in depth,  with  the  cavity  only  ban*  as  much  each  way,  owing  to  fat 
thickness  of  the  loose  walls.  They  were  built  entirely  of  the 
tortuoos  stems  and  rootlets  of  some  climbing  shrub,  for  the  most  part 
loosely  interlaced,  though  more  firmly,  evenly,  and  ofrenlarly  taM 
around  the  brim,  and  finished  sometimes  with  a  little 
sometimes  without.  The  male  at  this  season  has  a  delightful  song.  Tot 
female  is,  however,  nearly  voiceless,  and  of  extremely  retiring  disposi- 
tion. 
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FIPILO  EKYTHROPHTHALMUS,  {Linn.)   VieiU. 

TOWDBB    BUNTING. 


The  Pipilo  of  the  Red  River  Valley  in  clearly  referable  to  true  cry- 
throphlludmiiH,  though  even  in  this  locality,  decidedly  Eastern  in  the  eon- 
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plexion  of  its  avifauna,  there  is  a  slight  tendency  toward  the  characters 
of  maculatus  var.  arcticus. 

The  bird  was  not  uncommon  about  Pembina,  where  it  was  breeding 
in  June.  A  nest  was  taken  June  11,  containing  two  eggs  that  belonged 
in  it,  together  with  three  that  did  not,  having  been  deposited  by  the 
Cow  birds. 
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PIP1LO  MACULATUS  ARCTICUS,  (Sic.)  Coues. 

Spotted  Towhee. 


Along  the  parallel  of  49°,  this  form  becomes  established  at  least  as  far 
ea*t  as  the  Mouse  River,  where  I  secured  a  specimen  in  September. 
Along  the  Missouri,  erythrophthalmus  prevails,  according  to  Dr.  Hayden, 
up  to  latitude  43°,  beyond  which  it  is  replaced  by  the  present.  The 
Spotted  Towhees  were  found  to  be  abundant  along  the  Upper  Missouri, 
above  Fort  Buford,  in  the  undergrowth  of  the  river-bottoms ;  were  not 
noticed  along  the  tributaries  of  the  Milk  River,  which  are  less  suited 
to  their  wants,  nor  of  course  on  the  open  prairie  between  the  successive 
northern  affluents.  They  were  again  met  with,  however,  in  the  Rocky 
Mountains.  It  is  also  known  to  extend  northward  into  the  Saskatche- 
wan country.  Excepting  its  different  call-note,  which  curiously  resem- 
bles that  of  a  Catbird,  its  habits  and  maimers  are  the  counterpart  of 
those  of  the  Eastern  form. 
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DOLICHONYX  ORYZIVORCS,  {Linn.)  Sic. 

Bobolink. 

At  Pembina,  in  June,  Bobolinks  were  breeding  in  large  numbers  on 
the  open  prairie  adjoiuing  the  river.  The  ground  near  the  river  has  a 
meadowy  character,  which  seems  to  exactly  suit  them,  aud  tt^s  "««t*  j 
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•evidently  perfectly  at  home.  The  gaily  dressed  males,  in  the  [tick  <X 
perfection  as  to  their  nuptial  attire,  and  Binging  with  tlie  utmost  voli 
bdity,  wereverycoMpicuousobjectaall  over  the  ptairie;  hot  the  secretin 
and  homely  females  were  seldom  observed  unless  accidentally  flushed 
from  the  grass.  The  nest  is  so  well  hidden  that  I  did  not  discover  oiw, 
though  I  searched  long  and  carefully  on  more  than  one  occasion ;  and 
I  am  therefore  anable  to  state  the  exact  period  of  laying.  To  judge  froa 
the  actions  of  the  birds  and  the  complete  separation  and  hiding  of  U* 
females,  inoabation  was  In  progress  by  the  second  week  in  Jane.        J 

On  thesame  parallel  of  latitude,  I  traced  the  species  westward  quite  it 
the  Rocky  Mountains,  where  it  was  not  uncommon  in  August  abtot 
Chief  Mountain  Lake.  In  the  Upper  Missouri  country,  howevei,  1 
failed  to  observe  a  single  individual.  The  sterile,  alkaline,  and  ste> 
brush  nature  of  most  of  this  region  seems  to  be  ill-suited  to  its  wait*. 

The  very  highly  plumuged  specimens  taken  at  Pembioa  have  been  osde 
by  Mr.  B.  Bidgway  the  basis  of  a  var.  alhinucha,  the  buffy  patch  upon  Uu 
back  of  the  neck  being  nearly  white  in  these  cases. 
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MOLOTHRUS  ATER,  (Bwtt.)  Gray. 

COWBIED. 

I  have  nowhere  found  the  Cowbird  more  abundant  tliau  it  is  in  bub* 
mer  throughout  the  region  surveyed  by  the  Commission.  Even  wen 
the  birds  not  seen,  ample  evidence  of  their  presence  in  numbers  would 
be  found  in  the  alien  eggs  with  which  a  majority  of  the  smaller  birds  of 
that  country  are  pestered.  Scarcely  any  species,  from  the  little  rtj- 
catcuer  (E.  minimus)  and  the  Clay-colored  Bunting  up  to  the  Towbw 
and  Kingbird,  escapes  the  infliction.  The  breeding  species  axe  then 
fewer  than  in  many  or  most  localities  in  the  East,  though  abounding  in 
individuals;  both  of  which  circumstances  tend  to  increase  the  propor- 
tion of  oases  in  which  the  parasitism  is  accomplished.  It  has  been  eu- 
tomary — and  very  properly  so — to  record  the  various  species  which  suffer 
from  the  Cowbird ;  but  tt  seems  probable  that  when  the  whole  trot*  h 
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own  very  few  of  those  that  breed  within  the  Oowbird'e  summer  range 
1  be  found  to  be  passed  over — among  those  whose  eggs  are  not  con- 
erably  larger  than  its  own,  and  whose  nests  are  accessible  to  the 
»rant. 

LI  though,  as  I  have  said,  the  Cowbirds  are  distributed  over  the  whole 
ntry,  yet  they  focus  in  and  about  the  settlements;  and  by  the  same 
en  they  seem  to  follow  the  travelling  parties  and  camp  with  them. 
i  same  is  the  case  in  all  other  parts  of  the  West  where  I  have  observed 
bird.  They  are  like  the  small  wolves  (coyotes)  in  this  respect.  Being 
ely  molested,  they  acquire  a  wonderful  heedlessness,  aud  ramble  uncon- 
oedly  through  the  camp  under  the  feet  of  the  horses  and  mules,  and 
iost  under  our  own.  Iu  July  and  August  particularly,  when  the  year's 
ing  are  first  on  wing,  gathering  in  small  troops,  they  appear  to  have  no 
i  prehension  of  danger  whatever,  aud  are  occasionally  pnnisbed  with  a 
ck  from  the  "black-snake"  of  some  facetious  teamster, — and,  uulike 
inle,  tbey  are  never  of  any  use  afterward.  One  was  actually  caught 
hand  as  it  flattered  about  a  man's  head,  apparently  intending  to 
;ht  upou  what  it  may  have  supposed  to  be  a  peculiar  mole.  Some 
e  in  August  the  birds  become  less  numerous,  apparently  moving  off 
ie  where.  There  seems  to  be  something  not  yet  clearly  understood  in 
ir  movements  at  this  season.  How  long  they  actually  remain  iu  the 
intry  I  am  unable  to  say. 
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AGELfiCB  PHCEHIGEU8,  (£tmt.)  VieiU. 

Red- winged  Blackbird. 

Although  inhabiting  the  country  at  large,  at  least  as  far  not 
the  region  of  the  Saskatchewan,  the  Marsh  Blackbird  lai 
somewhat  localized  in  the  detailB  of  its  distribution,  owing  to  4 
quirements  of  its  economy.    Jt  is  certainly  not  a  oonsptcQOQS  fi 
the  region  surveyed,  the  greater  portion  of  which  is  nnsoited  i 
wants.    Even  at  Pembina  it  was  not  the  leading  Blackbird, 
nambered  both  by  the  Tellowheads  and  Brewer's.    I  find  in  myfl 
books  no  record  of  observation  respecting  it  except  in  this  lot 
this  may  have  been  my  fanlt  of  neglecting  to  note  the  a 
common  a  species  at  other  points. 
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XANTBOCEPHALUS  IOTEBOCEPHALUS,  {Bp.)  B*. 
Yellow-headed  Blackbird. 

In  the  breeding  season,  the  Yellow-beaded  Blackbird  gathers  in 
nies  on  sonic  marshy  spot.  I  have  observed  it  at  this  period  in  vi 
portions  of  the  West,  from  Northern  Dakota  to  New  Mexico,  al' 
noting  its  preference  at  this  time  for  watery  localities,  however 
ally  it  may  disperse  over  the  country  at  other  seasons.  Its  ; 
distribution  and  migrations  are  given  in  my  account  of  the  species  it 
the  "American  Naturalist "  (v.  i  •■',  l .  p.  190)  and  "Birds  of  the  NoruV 
west"  (p.  288).  It  is  stated  by  Richardson  to  be  abundant  in  the  For 
Countries  to  about  580  north,  reaching  the  Saskatchewan  region  by  tin 
20th  of  May. 

At  Pembina  it  was  breeding  abundantly  in  the  prairie  slough*, 
together  with  great  numbers  of  Black  Terns  aud  a  few  Redwings.  Li 
one  of  the  slougbs  where  I  spent  most  of  the  day  wading  about,  some- 
times up  to  ray  waist  and  in  some  spots  considerably  deeper  (as  I  waf 
discouraged  to  find  on  getting  into  them),  a  large  number  of  nests  were 
fonnd,  mostly  containing  nestlings,  but  a  few  with  eggs.  This  the  but 
week  of  June.  The  nests  were  built  much  like  those  of  the  Long-billed 
Marsh  Wren,  as  far  as  the  situation  goes,  being  fixed  to  a  tuft  of  reeds  <ir 
bunch  of  tall  rank  marsh-grass,  some  stems  of  which  pass  through  tbi 
Bnbstance.  They  were  placed  at  varying  elevations,  bnt  always  nr 
enough  above  the  water  to  be  out  of  dauger  of  inundation.     The 
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$  a  light,  dry,  rustling  structure,  swaying  with  the  motion  of  the  reed 
o  which  it  is  affixed,  built  of  the  same  materials  as  those  which  sup- 
er! it,  which  are  woven  and  plaited  together;  do  mad  is  used,  nor  is 
here  any  special  lining ;  the  brim  is  thick  and  somewhat  raided  over, 
ike  the  seam  of  a  garment;  but  I  never  saw  a  nest,  among  the  many 
xamined,  which  was  arched  over,  as  stated  by  some  authors.  The 
iameter  outside  is  5  or  6  inches,  and  the  depth  nearly  as  much.  From 
hree  to  six  eggs  or  yonng  birds  were  found  in  different  nests;  the 
inner  measure  from  about  an  inch  and  an  eighth  in  length  by  three- 
Mirths  in  breadth.  The  ground-color  is  grayish-green ;  this  is  thickly 
potted  with  different  shades  of  reddish-brown,  sometimes  so  profusely 
bat  the  ground-color  is  obscured,  especially  at  the  larger  end. 
Since  I  stated,  in  the  "  Birds  of  the  Northwest ",  that  I  had  not  then 
een  the  species  on  the  Missouri  higher  np  than  Leavenworth,  I  observed 
i  above  Bnford  during  the  season  of  1874. 
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STURNELLA  MAGNA  NEGLECTA,  And. 

Western  Meadow  Lark. 

All  the  Meadow  Larks  observed  in  this  region,  even  at  Pembina,  where 
ic  fauna  is  so  thoroughly  Eastern,  were  typical  neglecta.  They  are  a 
)mmon  bird  of  the  whole  country,  though  perhaps  less  numerous  as  we 
pproach  the  Rocky  Mountains,  in  the  very  arid  Milk  River  region, 
bey  are  fond  of  good  soil,  and  seemed  to  me  to  be  scarcely  so  abundant, 
'en  in  the  Bed  River  region,  as  I  had  observed  them  to  be  in  more  fer- 
le  portions  of  Southwestern  Dakota,  as  the  vicinity  of  Fort  Randall, 
r  example,  and  thence  to  Sioux  City.  They  reach  this  part  of  the 
entry  early  in  April.     Toward  tue  eud  of  June,  in  the  region  above 
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Fort  Buford,  several  sets  of  eggs  were  procured,  and  at  the  same  t 
young  birds  were  already  on  wing. 
T.UI  of  *i 


i 

i 

Ml, 

Duie. 

Collector. 

a 

1 

1 

§ 

mdrrmub 

■a:. ' 

V)  1 

sua 

Jii- 

■  m . 
Mta 
«as 

m:- 

i 

...do 

Jose  0.1*73 
.1,.,!-  .i  i-:i 
l.i.i  ,-u  ;<^.' 
AnK    1 IUT3 
J  one  «,  187* 
Jooo86.lffi4 

KlUoiiCoort 

»• 

It.  HI 

Ski* 

..  #0. 

T  or  lie  MoudUId. 

do 

do 

do      

HI*    Muddy  Ri-er. 

Hf..ot 
QiuJttDuAabfUier. 

Porcopioe  Klver 
How 

....do 

..  da 

...do 

...do 



Tor»((H 
FWrgfn 

ICTERUS  SPCR108,  [Linn.)  Bp. 

Orchard  Oriole. 

One  specimen,  early  in  June,  at  Pembina,  the  only  locality  f 
observed. 
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ICTERUS  BALTIMORE,  [Linn.)  Daud. 

Baltimore  Obiole. 

Abundant  at  Pembina,  tbe  only  locality  where  it  was  found, 
the  Bobolinks  of  this  region,  the  Orioles  acquire  an  extremely  bri 
plumage,  in  which  the  usual  orange  is  often  heightened  into  an  in 
flame-color.  The  same  intensity  of  coloration  has  been  noted  b; 
Allen  in  the  cases  of  the  Kansas  Orioles.  Several  nests  with  eggs 
taken  during  the  latter  part  of  tbe  mouth  of  June. 
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SCOLECOPHAGCS  CYAHOOEPHALC8,  ( Wagl.)  Cab. 

Blue-headed  Gbackle. 

This  is  the  characteristic  Blackbird  of  the  whole  region  in  summer. 
indreds  spend  this  season  at  Fort  Pembina.  It  la  no  less  abundant 
Fort  Bnford,  and  in  fact  extends  over  tbe  whole  area.  This  ia  prob- 
ly  near  its  northern  limit.  Its  general  range  includes  the  whole  of 
i  United  States,  from  a  little  west  of  the  Mississippi  to  the  Pacific. 
breeds  indifferently  throughout  this  area,  but  retires  in  winter  from 
s  northern  portions  of  its  habitat.  In  summer,  it  is  the  only  repre- 
ltative  of  its  genus  in  Dakota  and  Montana,  bat  Id  the  fall,  after  tbe 
gration,  it  is  associated  with  S.  ferntgineus.  A  nest  containing  three 
gs  was  taken  on  tbe  Quaking  Asfa  River,  Montana,  Jnue  26, 1874. 
A  full  account  of  tbe  habits  of  the  species  will  be  found  in  the  "  Birds 
the  Northwest",  pp.  199-202. 
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SCOLECOPHAGUS  FER1UTGINEUS,  (Out.)  Sir. 

Busty  Crackle. 

Tbe  Rusty  Grackle  enters  Dakota  from  tbe  north  in  September,  and 
en  mixes  indiscriminately  with  the  preceding  species;  but  tbe  two 
ill  not  be  found  together  during  the  breeding- season.    At  our  camo 
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on  the  Moose  Biver,  both  species  became  very  abundant  after  the  sec- 
ond week  in  September,  and  so  continued  to  be  at  the  time  of  onr  de- 
parture, early  in  October.  Tbey  associated  together  so  intimately  tbu 
a  discharge  into  a  flock  of  Blackbirds  often  brought  down  individual! 
of  both  species.  Their  habits  are  exactly  the  same,  but  the  two  sped*! 
may  be  distinguished  with  little  difficulty. 

The  foregoing  tabular  "  List  of  specimens  "  includes,  among  tboti 
taken  in  September  and  October,  several  specimens  of  this  speda, 
The  entry  made  in  my  register  at  the  time  did  not  discriminate  betwea 
them,  so  that  the  numbers  cannot  be  separated  without  handling  the 
specimens,  which  are  not  conveniently  accessible  at  time  of  writing. 

QUISOALUS  PUBPUBEUS  -ENKUS,  Bidg. 
BBOMZED  PuBPLB  GttAOKLK. 

Abundant  at  Pembina,  where  it  was  breeding  in  Jnne  in  the  holkm 
of  trees.  Occurred  sparingly  along  the  House  Biver  in  the  fill,  mi. 
during  the  last  season  traced  westward  to  the  Bocky  Mountains.  Ha. 
specimens  show  the  bronzy  general  coloration  denned  against  the  stesV 
blue  head  and  neck,  supposed  to  afford  ground  for  the  recognition  tf 
variety  eetteut. 
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COBVUS  AMERICANUS,  Aw*. 

Common  Cbow. 

According  to  my  observation,  Crows  are  not  very  common  in  the 
region  under  consideration,  though  I  saw  a  good  many  along  the  Monse 
Biver.  The  species  occurs,  however,  along  the  whole  of  the  Missouri 
Biver.  A  nest  containing  five  eggs,  with  the  female  parent,  was  se- 
cured on  the  Quaking  Ash  Biver,  June  26, 1874. 
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Occasionally  observed,  bat  do  specimens  were  secured. 

PICA  MELANOLEUOA  HUDSONICA,  (Sab.)  Couea. 

American  Magpie. 

No  Magpies  were  seen  in  tbe  Bed  River  region,  where,  if  occurring  at 
«.1I,  I  doubt  their  presence  as  far  east  as  the  river  itself.  During  the 
second  seasoo,  however,  they  were  very  frequently  noticed  at  various 
points  on  tbe  Upper  Missouri  and  Milk  Rivers,  and  thence  to  the  Rocky 
Mountains.  On  the  1st  of  July,  newly  fledged  birds  were  taken  near  tbe 
mouth  of  Milk  River,  and  at  the  Sweetgrass  Hills,  during  the  first  week 
in  August,  imperfectly  plumaged  individuals,  a  little  over  a  foot  long, 
were  noticed. 
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CYANURUS  CRISTATUS,  (Linn.)  Su>. 
Blue  Jay. 
Not  seen  west  of  Pembina,  where  it  was  very  abundant. 

List  of  speciineiti. 
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PEBISOBEU8  CANADENSIS  CAPITAUB,  Bd. 
Rooky  Mountain  Jay. 

Only  aeen  in  the  Rocky  Mountains  at  latitude  49°,  where,  howev 
tu  common  and  doubtless  bred.  The  specimens  secured  in  this  la 
show  the  restricted  dark  areas  of  the  head,  upon  which  the  variety 
talis  is  based. 

There  is  no  doubt,  however,  that  the  trne  P.  oanodouit  occurs  in 
able  localities  in  other  parte  of  the  region  surveyed,  since  ft  has 
ascertained  by  Mr.  T.  M.  Trippe  to  breed  in  the  tamarack  swam 
Minnesota. 
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TYBANNU8  CABGLINEN8IS,  (fist.)  Temm. 


Extremely  numerous  at  Pembina,  where  many  nests  were  taken  i 
the  middle  of  Jane,  and  traced  westward  as  far  as  the  Survey  progre 
that  year.  One  of  the  nests  (No.  3062)  was  placed  on  a  rail  feot 
the  crotch  formed  by  a  post.  In  the  Missouri  region,  it  was  eqi 
abundant  from  Fort  Bnford  to  near  the  headwaters  of  the  Milk  B 
Many  nests  containing  two  to  four  eggs  were  taken  the  latter  pa 
Jane  and  early  in  July.  One  of  these  was  particularly  interesting,  si 
ing  that  the  Summer  Warbler  is  not  the  ouly  species  that  gets  r, 
the  obnoxious  eggs  of  the  Cowbird  by  building  a  second  story  to 
nest,  and  thns  leaving  the  alien  egg  to  addle  in  the  basement  below 
nest  taken  near  Frenchman's  River,  containing  two  eggs,  seemed  t 
a  curiously  built  affair,  and  on  examining  it  closely  I  found  the  wi 
egg  embedded  in  its  substance  below  the  others  (No.  4185).  The  K 
bird  is  not  so  much  attached  to  woodland  as  has  been  supposed.  I 
great  numbers  whilst  travelling  by  rail,  on  the  prairies  of  Minnesota 
Dakota,  where  it  seemed  to  be  as  much  at  home  as  anywhere, 
things  considered,  it  may  be  rated  as  one  of  the  most  abundant . 
generally  diffused  species  of  the  whole  region  under  consideration. 
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TYRANNUS  VERTICALIS,  Say. 
ARKANSAS   FLYCATCHER. 

Id  the  Red  River  region,  T.  earoUnentia  alone  represents  the  genus ; 
t  throughout  the  Upper  Missouri  and  Milk  River  country  the  two  are 
ind  together,  and  it  it*  hard  to  say  which  (8  the  most  numerous. 
iey  have  much  the  same  general  habits,  And  often  associate  intimately 
jether;  indeed,  I  have  known  one  tree  to  contain  nests  of  both 
fteien.  The  cries  of  the  verticalis  are  louder  and  harsher,  with  leBB  of 
tibilant  quality,  than  those  of  the  Kingbird ;  but  there  is  little  else 

note  as  different.  The  nests  of  the  verticalis  are  bulky  and  con- 
icuons,  all  the  more  easily  found  because  the  bird  has  a  way  of  leav- 
j  the  general  woods  of  the  river-bottom  to  go  up  the  ravines  that 
ike  down  from  the  hillsides,  and  there  nest  on  some  isolated  tree, 
lea  away,  perhaps,  from  any  other  landmark.  Taking  nests  of  both 
ecies  at  the  same  time,  I  found  that  those  of  verticalis  were  generally 
ttingnishable  by  their  larger  size  and  softer  make,  with  less  fibrous 
d  more  fluffy  material ;  bnt  the  eggs,  if  mixed  together,  could  not 

separated  with  any  certainty.  The  sets  of  eggs  taken  during  the 
ter  part  of  June  consisted  of  from  three  to  six.  Eggs  were  found  as 
e  as  the  second  week  in  July.  The  nests  were  placed  in  trees  at  a 
ightof  from  five  or  six  to  forty  or  fifty  feet,  generally  in  the  crotch  of  a 
rizoutal  limb,  at  some  distance  from  the  main  trunk ;  but  in  one  case  a 
st  was  placed  in  the  crotch  which  the  first  large  bongb  made  with  the 
ink.  In  one  case,  a  pair  of  the  Flycatchers  bnilt  in  the  same  tree  that 
itaiued  the  nest  of  Swainaon's  Buzzard,  and  both  kinds  of  birds  were 
:ubating  at  peace  witb  each  other,  if  not  with  all  the  world,  when  I 
Bull.  iv.  No.  3 5 
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came  along  to  disturb  them,  In  another  mw,  they  mstaS  with  a  — - 
of  Kingbirds.  The  birds  display  admirable  courage  in  defense  of  their 
homes,  loosing  in  their  anxiety  alt  sense  of  danger  to  themselves. 
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SAYORNI8  SAYCS,  (Bp.)  Brf. 

SiT'a  FLYCATCHER. 

Not  observed  in  the  Red  River  region.  First  noticed  at  Fort  Bufbrd, 
where  it  used  to  perch  upon  the  roofs  of  tho  house**,  like  the  Fenito' 
the  Bast,  and  traced  thence  westward  to  the  Rocky  Mountains,  li 
occurred  at  intervals  without  being  particularly  numerous  at  any  poinl 
Its  nidilication  waB  not  observed. 
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CONTOPCS  VIREN3,  (Linn.)  Cab. 

Wood  Pewee. 

Only  noticed  at  Penibinn,  which   is  probably  at  or  near  its  uorU> 
western  limit. 
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EMPIDONAX  TEAILLI,  (Aud.)  Bd. 

Traill's  Flycatcher. 

I  found  this  species  common  at  Pembina,  like  the  minimus,  during 
Jm  first  week  in  June,  but  did  uot  observe  it  later  than  the  9th  of 
Jtitt  month.  They  appeared  to  pass  on  northward,  yet  I  can  hardly 
enppose  that  the  species  never  breeds  here,  which  is  fully  as  far  north 
ta  the  localities  in  which  it  nests  in  the  Eastern  States.  However,  if  it 
loes  so,  I  overlooked  the  fact. 
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EMPIDONAX  MI3IMUS,  Bd. 

Least  Flycatcher. 

Very  abundant  at  Pembina,  and  found  also  on  Turtle  Mountain,  be- 
mid  which  not  seen.  I  found  it  common  ou  my  arrival,  the  1st  of  June, 
aid  daring  that  month  secured  a  large  series  of  specimens,  including 
•any  nests  and  eggs,  the  latter  not  until  the  middle  of  the  month.  The 
feoal  site  of  the  nest  is  the  upright  crotch  formed  by  three  or  more  di- 
erging  twigs  of  some  sapling  or  stout  bush,  usually  10  or  12  feet  from 
be  ground.  One  nest  that  I  took  I  could  reach  standing  on  the  ground, 
mt  auother  was  in  a  slender  elm -tree  some  40  feet  high,  on  a  swaying 
ougb,  but  in  a  crotch  of  upright  twigs  as  usual.  The  female,  during 
acubation,  is  as  close  a  setter  as  some  of  the  ground  Sparrows.  In  one 
distance  I  came  within  arm's  length  before  the  bird  flew,  and  then  she 
lerely  fluttered  out  of  reach  and  stood  uttering  a  disconsolate  note, 
lie  nest  is  usually  let  deeply  down  into  the  crotch,  and  bears  the  im- 
press of  the  twigs.  It  is  composed  of  intertwined  strips  of  fine  fibrous 
tiner  bark  and  decomposed  weedy  substances,  matted  with  a  great 
LQantity  of  soft  plant-down,  and  finished  with  a  lining  of  a  few  horse- 
hairs or  fine  grasses,  making  a  firm,  warm  fabric,  with  a  smooth,  even 
>rim,  about  2g  inches  across  outside  and  less  than  2  inches  deep;  gen- 
eral shape  tends  somewhat  to  bo  conical,  but  much  depends  upon  the 
site  of  the  nest.  The  walls  are  thin,  sometimes  barely  coherent  along 
the  track  of  the  supporting  twigs.  The  cavity  is  large  for  the  size  of 
the  nest,  scarcely  or  not  contracted  at  the  top,  and  about  as  wide  as 
deep.  In  six  instances  I  found  not  more  than  4  eggs,  which  seems  to 
■be  the  full  complement.  These  are  pure  white  in  color,  of  ordinary 
jfthape  (bat  variable  in  this  respect),  and  measure  about  two-thirds  of  an 
inch  in  length  by  one-half  in  breadth.  Extremes  of  length  noted  were 
0.59  and  0.68 ;  the  diameter  is  less  variable. 
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K  M  PI  DON  A  X   HAMMONDI,  £d. 

II AMMO ND'S    FLYCATCHER. 

This  species,  which  appears  to  be  the  Western  representative  of  ai 
mu,  was  only  foand  in  the  Rocky  Mountains,  where  a  single  special 
waB  secured  in  August. 
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EMPIDONAX  OB8CURUS,  £<f. 
Weight's  Flycatcher. 

Instead  of  frdilfi  var.  p,<-iUn»,  which  I  expected  to  find  in  the  Boc 
Mountains,  this  species  was  taken  in  that  locality.    The  occurrence 
far  beyond  ita  hitherto-known  range  is  particularly  interesting.    Tkn 
specimens  were  taken  daring  the  latter  part  of  August.    The  bb 
doubtless  breeds  in  this  region,  which  is  tbe  northernmost  point  by  1 
at  which  it  has  been  observed. 
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ANTROSTOMUS  VOCIFERUS,  ( Wils.)  Bp. 

Whippoorwill. 

lthough  I  took  oo  specimens  of  this  bird,  its  unmistakable  notes 
e  heard  every  night  iu  Jane  at  Pembina,  assuring  me  of  its  presence 
umbers  in  the  heavy  timber  of  the  river-botton.  This  locality  is  very 
r  its  northern  limit,  aud  it  probably  is  not  found  any  distance  west 
he  Red  River. 

CHORDILES  YIRGIN1ANU3,  {Briss.)  Bp. 
Night-hawk  j  Bull-bat. 

►ccurs  in  summer  throughout  the  whole  region  surveyed,  and  is  in 
it  places  very  common.  The  birds  of  the  arid  Missouri  region  are 
irable,  I  suppose,  to  var.  henryi.  Eggs  were  found  at  Pembina 
ie  13,  and  at  the  mouth  of  Milk  River  on  the  1st  of  July;  in  both 
ances  two  in  number,  laid  on  the  bare  ground.  So  late  as  the  23d  of 
Y,  newly  hatched  young  were  found  at  one  of  our  camps  on  Turtle 
mtain.  Notwithstanding  that  they  lay  in  the  midst  of  a  populous 
ip,  where  the  men  and  animals  constantly  passed  the  spot,  the  female 
tinued  to  brood  them  with  courage  and  patience,  and  on  too  near 
•roach  would  feign  a  broken  wing,  and  tumble  about  in  a  manner  that 
ild  have  seemed  ridiculous  could  her  tender  object  have  been  forgot- 
,  The  male  bird  made  a  great  ado,  dashing  down  from  overhead, 
apparently  without  any  clear  idea  of  what  was  expected  of  him,  or 
r  to  do  it.  Upon  one  of  my  visits  to  the  spot  I  found  that  the  young 
.  been  transported  since  I  had  been  there  last,  though  only  to  a  dis- 
ce  of  two  or  three  yards. 
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I'H.K TV BA  PELAGIC  A,  [Linn.)    M. 

Chimney  Swift. 

Common  at  Pembina,  and  traced  thence  westward  only  to  the  Moo* 
River.  Not  seen  in  the  Missouri  region  nor  in  the  Bobby  Mountaius.  t 
:ikt  not  notice  where  the  birds  were  breeding;  bnt  from  tbe  circnmsuaot 
of  seeing  them  habitually  flying  aboot  over  the  timber  of  tbe  river  bot- 
tom, instead  of  at  the  fort,  I  judge  tbat  they  here  stQl  retained  tbdr 
primitive  custom  of  nesting  in  hollow  trees. 
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TBOCHILCS  COLUBBIS,  linn. 

Kuby -throated  Hummingbird. 

Quite  common  at  Pembina,  in  tbe  open  flower;  glades  of  th#  w 
along  tbe  river.    Not  seen  west  of  this  point. 
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SELASPHORtra  EUPUS,  (Gm.)  3*. 

Rcpods  Htjmmingbied. 

Found  in  considerable  numbers  at  onr  camp  on  Chief  Monutain  Lab, 
in  open  flowery  spots  nmoopat  the  windfalls,  at  an  altitude  of  abont  4.S09 
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CEBYLE  ALCYON,  Boie. 

Belted  Kinopisheb. 

eueral  distribution  along  the  waters  of  this  region  as  elsewhere 
th  America.  I  saw  it  on  tbe  Bed,  Mouse,  Milk,  and  Missouri 
,  and  some  of  the  affluents  of  the  two  last,  as  well  as  on  the 
iters  of  the  Saskatchewan. 
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COCCYGUS  ERYTHROPHTHALMUS,  (Wils.)  Bp. 

Black-billed  Cuckoo. 

ewhat  to  my  surprise,  this  Cuckoo  was  ascertained  to  breed  in  the 
aa  Mountains.  I  had  not  previously  observed  it  along  the  Bed 
nor  did  I  meet  with  C.  americanus  anywhere  daring  tbe  survey. 
st  was  discovered  Jaly  12,  at  wbicb  date  it  contained  a  single 
one,  scarcely  able  to  fly,  the  older  ones  of  tbe  same  brood  having 
ess  already  made  off.  The  nest  was  in  what  I  suppose  to  be  an 
i)  situation,  namely,  an  oak  scrub  less  than  two  feet  from  the 
I,  in  a  dense  thicket  on  the  mountain-side.  A  large  basement  of 
'  interlaced  twigs  rested  in  a  crotch  of  the  bush,  supporting  the 
-oper,  wbicb  consisted  of  a  flat  matting  of  withered  leaves  and 
3  of  the  poplar.  After  a  chase  and  a  headlong  plunge  into  an 
fortable  brier-patch,  I  managed  to  catch  the  little  fellow,  who, 
aged  by  the  constant  exhortations  of  his  anxious  mother,  was 
ding  off  in  a  very  creditable  style  for  one  so  young. 
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PICUS  VILLOSUS,  Mm. 
Haiet  Woodpecker. 
>rved  in  heavy  timber  on  Turtle  Mountain.     As  a  species  of  gen- 
gpersion  in  Eastern  North  America,  it  doubtless  occurs  in  other 
i  portions  of  the  lied  and  Missouri  region.    Exactly  at  what  point 
odified  into  var.  harrtsi  may  not  have  been  ascertained;  bat  the 


BULLETIN  UNITED  STATES  GEOLOGICAL  SURVEY. 


change  probably  does  not  take  place  much,  if  any,  east  of  the  Rocky 
Moiuit.iius.     Pure  villoma  occurs  oo  the  Missouri  at  Fort  Randall. 
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PIOCS  VILLOSCS  HARRISI,  {Aud.)  Coves. 
Harris's  Woodpeckeb. 
Found  only  in  the  Rocky  Mouutaios. 
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SPHYRAPICUS  VABIUS,  {Linn.)  Bd. 

Yellow-bellied  Woodpeckeb. 

Plentiful  at  Pembina,  where' it  was  breeding  witli  tbe  Redheads  in 
Juue,  aud  again  seen  on  the  Mouse  River ;  not  observed  further  west, 
nor  anywhere  in  the  Missouri  country, — though  we  are  not  to  inter  that 
it  is  actually  absent  from  that  region.  In  these  high  latitudes  (and 
further  north — for  it  goes  to  61°  at  least),  it  is  probably  only  a  Hummer 
resident.  It  seems  to  be  more  decidedly  migratory  than  most  of  our 
Woodpeckers,  and  penetrates  m  winter  to  Central  America.  This  may 
be  partly,  at  least,  due  to  the  peculiarity  of  its  food,  for  it  feeds  largely 
□pon  living  cambium,  and  may  not  be  able  to  secure  this  to  its  taste 
when  the  sap  ceases  to  flow. 
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MELANERPE3  ERYTH ROC BPH ALUS,  (Ltnn.)  Sip. 

liED-HEADED   WOODPECKER. 

Common  aioog  tbe  Red  and  Upper  Missouri  Rivers.  It  probably 
stends,  iu  suitable  places,  to  tbe  Rocky  Mountains,  but  was  Dot  noticed 
Jter  leaving  tbe  viuinity  of  the  Missouri,  as  there  is  uot  wood  enough 
o  attract  it  aloug  tbe  affluents  of  the  Milk  River  od  the  parallel  of  4!P. 
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ASYNDESMUa  TORQUATUS,  (WiU.)  Coue*. 

Lewis's  Woodpecker. 

While  we  were  encamped  on  one  of  tbe  headwaters  of  the  Saskatche- 
wan, at  tbe  eastern  base  of  the  mountains,  a  Lewis's  Woodpecker  dew 
verbead,  and  was  distinctly  recognized  both  by  Mr.  Batty  and  myself. 
it  our  permanent  camp  on  Chief  Moan  tain  Lake,  we  confidently  el- 
ected to  see  the  species  again  and  secure  specimens,  but  in  this  we 
rere  disappointed,  for  not  a  single  one  was  encountered  iu  our  excursions 
i  the  vicinity. 

COLAPTES  AURATUS,  {Linn.)  Sic. 

Golden-winged  Woodpecker. 

Flickers  were  common  aloug  the  Red  and  Mouse  Rivers,  and  were 
Iso  observed  at  Pembina  and  Turtle  Mountains,  which  is  equivalent  to 
Hying  that  the  species  inhabits  the  wooded  portions  of  the  Red  River 
watershed.  All  the  specimens  secured  were  pure  auratns,  without  a 
ouch  of  mexicanus,  and  the  mixed  race  probably  does  not  occur  iu  this 
egion.  This  is  another  evidence  of  the  distinction,  which  I  continually 
insist  upon,  between  tbe  watersheds  of  the  two  great  rivers. 
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All  the  OMopte  of  the  Upper  Mfswmri,  Yellowstone,  end  HUk  Brnr 
region  appear  to  be  of  the  hybrid  nee,  in  whioh  there  la  every  degree 
of  depertore  from  the  characters  of  typical  mmrntta.  The  change  be- 
gins  somewhere  on  the  Kiddle  Missouri,  m  low  down,  XAMfc,  as  Fort 
BeadalL.  and  certainly  aa  old  Port  Pierre,  ft  la  a  point  of  Interest  that 
tibia  mongrel  style  overrons  into  the  Saakatebewan  region)  for,  of  two 
specimens  secured  at  the  eastern  base  of  the  mountains,  one  had  the 
red  quills  and  ash  throat  of  mexieamus,  and  the  cheek-paten  mixed  with 
red,  while  the  other  was  nearly  pur 
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BUBO  VIBGINIANUS,  (0*.)  Bp. 

Gkeat  Horned  Owl. 

A  pair  of  tbeite  Owls  were  observed  at  Pembina  early  in  Jane,  and 
two  unfledged  youug  ones,  evidently  belonging  to  them,  were  found  on 
a  fallen  log  in  the  timber-belt  along  the  river.  The  neat  was  not  dis- 
covered, though  supposed  to  be  in  the  hollow  of  a  blasted  tree  that  stood 
near.  The  old  birda  flew  about  apparently  not  in  the  least  incommoded 
by  the  daylight,  but  were  too  wary  to  be  approached  ;  and  though  I 
set  a  steel  trap  for  them,  upon  the  log  where  the  young  had  been,  they 
did  not  pat  their  foot  in  it.  The  two  yoang  birds,  one  of  which  wai 
much  larger  than  the  other,  and  therefore  supposed  to  be  a  female,  wen 
brought  alive  to  camp,  aud  kept  during  the  whole  season.  They  mad* 
more  agreeable  and  amusing  pets  than  birds  of  prey  generally  prove 
to  be,  and  the  fun  we  had  out  of  them  repaid  the  trouble  of  carrying 
them  about.  They  became  perfectly  tame,  would  take  food  out  of  my 
hands,  or  even  alight  on  my  shoulder ;  and,  after  a  while,  when  they  wen 
full  grown  and  in  good  plumage,  I  used  to  release  them  and  allow  then 
to  forage  for  themselves  during  the  uight.  They  generally  returned  of 
their  own  accord,  but  sometimes  I  bad  to  eend  one  of  my  men  in  scans 
of  them ;  in  fact,  the  care  of  these  Owls  was  the  chief  doty  of  a  eertsS) 
member  of  the  party  daring  September.    They  began  to  boot  when 


CODES  OK  BIRDS  OF  DAKOTA  AND  MOHTAKA. 


619 


about  four  months  old'.  One  of  them  died'  soon  after,  from  some  unex- 
plained cause;  the  other  survived  all  the  vicissitudes  of  camp-life,  in- 
cluding ft  pistol-shot  front  a  man  who  mistook  the  bird  for  a  wild  one; 
and  waa  finally,  after  travelling'  seven  or  eight  hundred  miles,  safely 
deposited  in  an  aviary  in  Saint  Pan!. 

SPEOTYTO  CUNICULARIA  HYPOG^EA,  (Bp.)  Conn. 
Burrowing  Owl. 

First  observed  at  a  point  on  the  Boundary  Line  a  little  east  of  French- 
man's River,  not  far  from  the  mouth  of  Milk  River,  where  a  few  individ- 
uals inhabited  a  small  settlement  of  Prairie  Dogs  {Cynomyxludovicianvs). 
This  seems  to  be  about  the  northern  limit  of  the  species,  and  it  is 
nowhere  so  abundant  in  this  region  as  in  many  places  further  south.  It 
was  met  with  a  second  time  a  little  west  of  Frenchman's  River,  and  for 
the  third  time,  in  somewhat  greater  numbers,  on  a  piece  of  prairie  hear 
Sweetgrass  Hills.  There  were  no  Prairie  Dogs  here  or  at  the  locality 
last  mentioned,  bo  far  as  I  know,  but  the  ground  was  riddled  with  the 
burrows  of  the  Tawny  Marmots  (Spermoplritus  richardaoni),  which  seemed 
to  suit  the  Owls  jnsr  as  well. 

Several  other  species  of  this  family  certainly  inhabit  the  region  sur- 
veyed j  bnt  the  two  foregoing  were  tbe  only  ones  actually  observed. 
The  circumstances  of  a  Survey  like  the  present  are  not  the  most  favor- 
able for  observation  of  these  nocturnal  birds ;  for,  when  night  cornea, 
a  man  is  generally  too  tired  to  care  about  anything  bnt  Bleep,  especially 
when  tbe  prospect  is  breakfast  by  candle-light  and  "  pull  out"  at  day- 
light to  argue  again  with  mules  and  miles. 

Lift  of  tpecimtmt. 
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CIRCDS  CYANECS  HUDSONICUa,  (Linn.)  Sehl. 

MABSH    HaUEIEE. 

Common  throughout  tbe  region  surveyed,  and  in  the  vicinity  of  tbe 
streams  and  wooded  parts  of  the  country  the  most  abundant  of  all  tbe 
Hawks,  not  even  excepting  Swainson's  Buzzard.  A  neBt  was  discovered 
at  Pembina,  June  3,  on  the  ground  in  the  midst  of  the  wild-rose  patch 
that  generally  reaches  out  from  the  timber  to  tbe  prairie.  The  nest  waa 
about  a  foot  in  diameter  and  a  fourth  as  mnch  in  depth,  with  very  sliaH 
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depression.  It  was  composed  of  dried  grasses,  rather  neatly  disponed, 
resting  upon  a  bed  of  rose-twigs.  It  contained  five  eggs,  slightly  incu- 
bated. These  were  of  nearly  equal  size  at  both  ends,  and  measured 
respectively  3.87  by  1.43, 1.86  by  1.45,  1.82  by  1.44,  1.80  by  1.45, 1.80 by 
1.43.  The  color  was  dull  white,  with  a  faint  greenish  tinge,  but  with- 
out distinct  markings  of  any  kind,  though  much  soiled  mechanically. 
On  approaching  the  spot  where  I  had  supposed,  from  observing  Uw 
birds  two  or  three  times,  that  the  nest  was  concealed,  the  female  did  not 
fly  up  till  I  was  within  a  few  feet  of  her,  when  she  made  off  with  all 
speed  and  great  outcry,  calling  her  mate.  He  soon  apiteared,  and 
the  pair  circled  for  some  time  overhead,  the  male  silent  and  at  a  very 
reasonable  distance ;  the  female,  more  impetuous  or  more  anxious,  came 
nearer,  and  constantly  uttering  a  harsh  note.  At  Turtle  Mountain,  in 
July,  nearly  a  whole  family,  the  young  of  which  were  newly  on  wing, 
was  shot,  the  prudent  male  alone  escaping.  While  encamped  on  Mom* 
Biver  I  had  frequent  opportunities  of  observing  the  birds  fishing  for 
frogs  iu  the  stagnant  pooh  near  the  main  stream. 
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ACCU'ITEIt  FUSOCH,  (Gm.)  Gray. 
SlIAKF-BHINNED   HAWK. 

This  dashing  ami  elegant  little  Hawk  is  probably  less  rare  in  the 
region  surveyed  than  my  observations  would  indicate.  I  only  recog- 
nized it  on  one  occasion,  when  a  specimen  was  procured,  as  below  indi- 
cated. The  second  North  American  species  of  this  genus,  A.  cooperi, 
undoubtedly  occurs  in  this  country,  though  it  was  not  noticed. 

While  at  Pembina  1  was  assured  by  Colonel  Wheatou,  TJ.  S.  A.,  of 
the  occasional  occurrence  in  that  vicinity  of  the  8 wallow- tailed  Kite, 
JManoidrs  farficadw.     This  officer  seemed  to  know  the  bird  perfectly 
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well,  and  it  is  not  a  species  aboat  which  there  could  easily  be  any  mis- 
take. Its  presence  here  was  not  entirely  unexpected,  since  it  had  been 
already  found  by  Mr.  Trippe  in  Minnesota  at  lat.  47°,  and  a  degree  or 
two  of  latitude  is  of  course  nothing  to  a  bird  of  such  powers  of  flight  as 
this  Kite  possesses. 

Ltit  of  specimen** 
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FALOO  MEXIOANUS  POLYAGRUS,  (Co**.)  Cones. 

American  Lanier  Falcon. 

At  one  of  the  astronomical  stations  on  the  west  branch  of  the  "Two 
Forks"  of  Milk  River,  no  less  than  four  species  of  large  Hawks  had  their 
nests  within  sight  of  each  other  and  only  a  few  hundred  yards  apart. 
These  were  Swainson's  and  the  Ferrugineous  Buzzards,  the  Common 
Falcon,  and  the  present  species.  Speaking  of  some  of  these  Hawks  in 
an  article  I  recently  contributed  to  the  "American  Naturalist"  (vol.  viii, 
1874,  596,)  I  incorrectly  omitted  the  Lanier,  and  all  of  the  remarks  re- 
lating to  one  of  the  nests  of  the  supposed  F.  communis  (the  first  one 
there  spoken  of)  apply  to  the  present  species,  though  my  account  of  the 
other  nest,  found  a  few  miles  away,  is  entirely  accurate  and  pertinent. 

I  am  not  aware  that  the  Lanier  had  before  been  found  so  far  north- 
west as  this,  nor  had  we  any  reliable  accounts  of  its  nidification.  In 
the  "Birds  of  the  Northwest"  I  gave  a  description  of  the  eggs  from  a 
set  procured  by  Dr.  F.  V.  Hayden  in  the  Wind  River  Mountains.  The 
nest  to  which  I  now  refer  was  discovered  July  18, 1874,  on  the  perpen- 
dicular face  of  the  "  cut-bank"  of  the  stream.  It  contained  three 
young,  scarcely  able  to  fly.  Two  of  these  were  shot  on  the  wing  close 
by  the  nest;  the  third  was  subsequently  brought  to  me  alive  by  a 
soldier.  The  mother  was  shot,  and,  as  well  as  I  could  determine,  fell  in 
a  recess  of  the  ground  by  the  nest,  in  such  a  position  that  it  could  not  be 
recovered.  The  male  was  not  seen,  or  at  any  rate  not  recognized.  This 
nest  was  built  behind  an  upright  column  of  earth,  partly  washed  away 
from  the  main  embankment,  in  such  position  that  no  full  view  of  it 
could  be  obtained  from  any  accessible  standpoint.  But  it  was  cer- 
tainly placed  directly  upon  the  ground,  in  a  little  water-worn  hollow  of 
the  bank,  behind  the  projecting  mound,  so  that  it  was  almost  like  a 
burrow.  The  spot  being  inaccessible  from  below,  I  had  a  man  lowered 
by  a  rope  from  the  top  of  the  bank,  but  during  the  descent  so  much 
loosened  earth  fell  into  the  place  that  the  nest  was  completely  hidden, 
so  that  its  structure  was  left  undetermined,  if,  indeed,  there  was  any 
special  structure. 
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Ibis  manner  of  netting  on  the  ground,  in  the  d^prejrioM  or  on  tin 
projections  of  the  out-banks,  seems  to  be  readily  adopted  in  this  treeles 
region  by  all  the  Hawks,  which,  under  .other  oirenmataneea,  regularly 
haild  in  trees. 

I  should  not  omit  to  odd  that  a  colony  of  Cliff  Swallows  had  affixed 
their  nests  of  mud  to  the  same  embankment,  a  few  yards  from  the  sin 
of  the  Falcon's  eyrie,  and  appeared  to  be  undisturbed  in  the  poswsriw 
of  their  hpoeSi 
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FALCO  COMMUNIS,  0m. 

'  Pebbobikb  Falcon;  Duck  Hawk. 

As  already  stated  in  the  foregoing  aoooantof  F.potyaffnu,  the  Pere- 
grine was  nesting  in  the  same  place  and  under  precisely  simitar  condi- 
tions. Another  pair  had  a  nest  about  ten  miles  away  on  the  saw 
stream.  Here  the  earth  bank  waa  perpendieular,  and  lying;  flat  opos 
the  brink  I  could  look  directly  into  the  nest,  which  rested  on  a  alight 
shelf  about  12  feet  below.  It  contained  three  young,  not  yet  fledged, 
July  19.  On  approaching  the  spot,  while  yet  aeveral  hundred  yards 
away,  I  observed  both  parents  circling  high  in  the  air,  venting  tbeir 
displeasure  at  the  prospective  invasion  in  loud,  harsh  cries-  On  reach- 
ing the  spot,  I  saw  that  the  male  thought  it  prudent  to  have  basweti 
elsewhere,  but  the  more  couragoas  mother  bird,  desperate  with  .few 
and  anger,  made  repeated  dashes  within  a  few  feet  of  my  bead,  till 
judged  it  just  as  well  to  destroy  her,  as  I  bad  designs  upon  the  young. 
■Sh«  fell  hurtling  with  a  broken  wing  at  the  foot  of  the  cliff,  30  or  40 
yards  below.  The  eyrie  was  totally  inaccessible  from  below,  and,  as  I 
had  no  rope,  it  was  equally  so  from  above.  I  tried  for  a  long  time  to 
lasso  the  young  ones  and  draw  them  np  with  a  piece  of  cord;  but  they 
had  a  way  of  freeing  themselves  just  before  the  noose  drew  tight,  and 
I  was  obliged  to  leave  tbem. 
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FALOO  EienABI)SOKIf£idfftc. 
Richardson's  Mbhlin. 

One  specimeD,  the  ouly  individual  of  this  species  observed,  was  taken 
on  tbe  headwaters  of  tbe  Moose  River,  Septembers,  1873.  I  had  do 
difficulty  id  approaching  aod  shooting  it,  aa  it  sat  od  tbe  lower  limb  of 
a  small  tree.    The  stomach  contained  tbe  remains  of  a  Sparrow. 

Since  the  supposed  similarity  of  tbe  sexes  of  this  bird  proves  not 
to  hold  good,  one  of  the  strongest  points  of  distinction  between  it 
and  F.  columbarivx  disappears,  and  the  probability  is  that  it  is  Dot 
specifically  separable  from  the  latter. 
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FAUX)  SPARVERIUS,  Linn. 

SrABBOW  Hawk. 

Very  abundant   throughout   tbe   region  surveyed.    Tbe  specimens 
taken  on  Turtle  Mountain,  August  8, 1873,  had  at  that  date  nearly  as- 
sumed their  first  complete  plumage ;  they  were  all  members  of  the  same 
family,  and  had  not  quite  given  up  their  companionship. 
Utt  cf  tftdmau. 
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BUTBO  BORE  A  LIS,  (Urn.)  rwn. 

Bed-tailed  Bdzzabd;  Hbk  Hawk. 

I  frequently  observed  this  Hawk  in  different  portions  of  lows, 
Minnesota,  and  Dakota ;  bat,  in  most  portions  of  the  lastnuned 
tory,  it  is  not  nearly  bo  abundant  as  the  next  species  (B. 
The  only  individual  noticed  daring  my  connection  with  the  Survey  ww 
shot  on  the  Mouse  Biver,  where  B.  awaintoni  was  the  prevailing  form. 
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BUTEO  8WALNS05I,  Sp.      . 
Swainson's  Buzzard. 

Tery  abondant  in  Northern  Dakota  and  Montana,  where,  I  may 
I  saw  it  almost  daily  each  season.    None  of  the  Hawk  tribe,  in  fait.  1 
more  numerous,  excepting  the  Harrier  and  Sparrow-hawk.    In 
part  of  the  country,  neither  the  Bough-legs  nor  the  Bed-tails  are i 
mon,  and  Swain  son's  Buzzard  chiefly  represents  the  genus.    The  bird 
may  consequently  be  Btudied  satisfactorily,  both  with  regard  1 
habits,  and  to  those  great  changes  of  plumage  which,  before  they  wen 
understood,  were  so  perplexing,  aud  caused  several   nominal  species  t<i 
be  proposed. 

SwaiuBon's  Buzzard  may  be  found  auywuere  in  the  region  indicated. 
When  about  to  alight  on  the  ground  iu  open  country,  it  generally  talcs 
advantage  of  some  little  knoll  as  an  observatory  whence  to  watch  for 
the  gophers.  But  it  gives  the  preference  to  wooded  regions,  and  it 
always  most  numerous  in  the  vicinity  of  streams  fringed  with  trees.  The 
nest  is  usually  placed  in  trees,  sometimes  in  shrubbery,  but  when  both 
these  fait,  is  placed  on  the  brink  of  a  cut-bank,  or  on  some  ghelf  pro- 
jecting from  its  face,  like  those  of  most  other  Hawks  under  the  s&me 
circumstances.  These  ground  nests  arc  ant  to  be  less  bulky  and  elab- 
orate than  those  constructed  iu  trees ;  aud  there  is  always  a  wide  lati- 
tude in  this  respect,  according  to  the  precisecharacter  of  the  site  selected. 
During  the  first  seasou  I  was  too  late  for  eggs,  when  I  first  met  with 
the  birds,  but  discovered  several  nests  in  the  timber  along  the  Moon 
Biver.  The  only  one  I  tboud  with  anything  iu  it  contained  two  half- 
fledged  young;  it  was  very  untidy  with  the  scurfy  exfoliation  from  tbe 
growing  feathers  of  the  youngsters,  their  excrement,  and  remains  of  their 
food  iu  the  shape  of  gophers.  J'revious  to  this  time,  in  July,  an  on- 
Hedged  young  waB  brought  to  me,  aud  early  iu  August  I  possessed" 
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full-grown  bird  of  the  year.  There  U  evidently  then  a  wide  extension 
of  the  breeding-season,  unless  two  broods  are  reared,  which  seems  not 
unlikely. 

Daring  the  season  of  1874, 1  took  plenty  of  eggs.  Wherever  there 
were  trees,  the  birds  preferred  them.  In  the  Milk  River  country,  they 
.  nested  on  the  cat-banks.  I  never  fonnd  more  than  two  eggs  in  a  nest, 
-  and  supposed  this  to  be  the  usual  number.  In  one  case  of  a  single  egg, 
.  supposed  to  be  of  this  species,  incubation  was  advanced.  All  these  eggs, 
excepting  an  addled  one  found  in  a  deserted  nest  the  latter  part  of  An. 
gust,  were  taken  between  Jnne  21st  and  July  17tn.  The  eggs  depart 
from  the  rale  in  this  genus,  in  being  nearly  colorless  and  unmarked, 
resembling  hens'  eggs  quite  closely,  both  in  size  and  shape.  Most  of 
the  specimens  taken  were  uniform  dull  white,  with  no  more  evident 
markings  than  such  obsolete  grayish  spots  as  frequently  appear  on  Marsh 
Harriers'  eggs.  A  few  were  marked  with  obvious  dirty-brownish 
scratchy  spots  at  the  smaller  end ;  none  were  marked  all  over,  nor 
strongly  blotched  anywhere. 

The  food  of  these  Hawks  seems  to  consist  principally  of  gophers  [Sper- 
mophili),  which  they  pounce  upon  when  caught  away  from  home,  or  lie 
in  wait  for  at  the  months  of  the  burrows,  ready  to  " yank"them  out 
with  a  quick  thrust  of  the  talons  when  they  show  their  noses.  But 
they  also  feed  largely  upon  grasshoppers,  with  which  their  crops  are 
sometimes  found  crammed.  They  cut  a  very  ridiculous  figure  when 
skipping  about  over  the  prairie  after  these  lively  insects.  A  more 
extended  notice  of  the  habits  of  the  species,  with  descriptions  of  its 
various  plumages,  may  be  fonnd  in  my  paper  in  the  "American  Natu- 
ralist" for  May,  1874  (pp.  282-287),  and  in  the  article  in  the  "  Birds 
of  the  Northwest ". 
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AEOHIBUTEO  FEBBUGINEUS,  (£Mt)  Gray. 

Fbbeugineoub  Buzzard. 

This  large  and-baudsoine  Hawk  was  found  breeding  on  the  Peaibim 
Mountains  by  one  of  Lieut.  F.  V.  Greene's  party,  who  secured  two  fledge* 
young  ones  early  in  July,  aud  brought  them  into  camp,  where  they  «fl 
kept  «s  pets  for  some  time.  Their  great  size  induced  the  general  belid 
that  they  were  "eagles" — an  impression  which  my  assertions  to  the  ett 
txary  may  bare  weakened  in  the  minds  of  those  who  had  Bome  faith: 
me, qu6  ornithologist,  though  others,  more  confident,  seemed  to  bin 
said  faith  somewhat  disturbed.  I  was  obliged  to  compromise  with  tU 
remark  that  they  might  after  all  make  pretty  good  eagles  for  a  "topf 
uiitiit ",  though  they  could  not  pass  for  such  royal  birds  in  my  own  camp. 
Later  iu  the  following  season,  the  species  was  again  found  breedings 
the  Two  Forks  of  Milk  Biver,beingoneof  the  quartette  of  great  Harti 
which  had  their  nests  together  on  the  cat-banks  of  the  stream,  as 
tioned  iu  a  preceding  paragraph.  Jnly  18,  one  of  the  parents  and  u» 
two  young  birds,  just  fully  fledged,  were  secured.  I  did  not  visit  tkt 
nest,  which,  I  was  informed,  was  situated  at  the  brink  of  one  of  tto 
highest  embankments.  The  species  has  already  been  reported,  by  Capt 
T.  Blakistou,  It.  A.,  from  the  regiou  of  the  Saskatchewan.  The  presat 
quotation,  from  the  Pembina  Mountains,  is  the  northeasternmost  todatft 
aud  considerably  extends  the  known  range  of  the  species. 
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AQUILA  CHRYSAETUS,  (Linn.) 
Golden  Eagle. 

The  Golden  Eagle,  though  an  inhabitant  of  the  region  at  large,  was 
only  observed  iu  one  locality,  at  the  Sweet  grass  Hills,  where  one  or 
more  were  seen  very  frequently.  On  one  of  the  small  affluents  of  the 
Milk  River,  a  little  west  of  the  hills,  two  nests  were  found,  built  directly 
on  level  ground,  yet  at  the  brink  of  a  cut-bank,  which  seemed  to  answer 
as  the  apology  for  the  crag  to  which  the  bird  usually  resorts.  Although 
the  nests  were  empty  and  deserted,  there  can  be  no  reasonable  doubt  of 
their  belonging  to  the  Golden  Eagle — they  were  far  too  large  to  be  those 
of  any  Hawk,  and  there  was  no  trace  of  the  presence  of  Bald  Eagles  in 
this  dry  country.  One  that  I  examined  carefully  was  placed  on  the 
edge  of  a  very  slight  embankment,  not  so  steep  that  I  could  not  easily 
walk  up  to  it.  It  was  rather  on  the  brow  of  a  hillock  than  on  the  brink 
of  a  cliff.  It  was  composed  of  sticks,  some  as  large  as  a  man's  wrist, 
brushwood,  and  bunches  of  grass  and  weeds,  with  masses  of  earth  still 
adhering  to  the  roots.  The  diameter' was  about  four  feet  in  one  direc- 
tion and  three  in  the  other,  owing  to  the  conformation  of  the  ground. 
The  mass  of  material  averaged  about  six  inches  in  depth.  The  other 
nest  was  described  to  me  as  considerably  larger.  Both  were  empty  and 
apparently  deserted. 

HALIAfiTUS  LEUCOCEPHALUS,  (Linn.)  Savig. 

Bald  Eagle. 

While  steaming  down  the  Eed  Biver  from  Morehead  to  Pembina,  we 
frequently  saw  Bald  Eagles  sailing  overhead,  and  several  nests  were 
noticed  upon  the  tops  of  tall,  isolated  trees  as  we  passed  along.  Upon 
one  of  the  nests  the  parent  was  observed  sitting,  but  whether  incubat- 
ing or  brooding  her  young  could  not  of  course  be  ascertained.  This 
was  the  last  week  in  May.  There  was  a  young  bird  in  the  gray  plum- 
age in  confinement  at  Fort  Pembina,  and  I  was  informed  that  it  had 
been  procured  in  the  vicinity. 

Three  "kinds"  of  Eagles,  aside  from  the  Golden  Eagle,  which  is  not 
generally  very  well  known  in  the  United  States,  are  usually  recognized 
by  the  people,  who  can  hardly  be  convinced  that  they  are  stages  of 
plumage  of  the  present  species:  these  are  the  "black",  "gray",  and 
"bald"  Eagle— names  which  respectively  indicate  the  plumages  of  the 
first,  second,  and  third  years  of  the  bird's  life. 

CATHAETES  AURA,  (Linn.)  III. 
Turkey  Buzzard. 

Frequently  seen  in  the  Bed  River  region.  My  note-books  make  no 
mention  of  its  occurrence  during  the  second  season,  but  it  is  not  to  be 
©apposed  absent,  even  if  it  was  not  observed.  It  is  probably  not  resi- 
dent in  this  country,  and  I  saw  none  during  the  colder  months  at  Erot 
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Randall,  where  it  wm  first  noticed,  dosing  the  eptteg  of  1873,  about tklp 
middle  of  April.  lit 

1* 

ECTOPISTBS  MA.OBURA,*  (Linn.)  Oeue*.  |s 

Wild  Piaaoir. 

Countless  flocks  of  Wild  Pigeons  pervaded  the  atmosphere  of  (he  Bel 
River  Valley  daring  the  latter  part  of  Hay  and  early  portion  of  Jane, 
1873,  We  observed  them  continually  daring  oar  voyage  down  the  xivat 
and  for  some  days  afterward  at  Pembina,  streaming  through  the  airh 
endless  succession  of  flocks.  They  generally  flew  high,  fcr  beyond  gn» 
shot,  but  in  early  morning  and  just  before  nightfall  often  came  tor 
enough  to  afford  a  shot.  The  woods  along  the  river  were  filled  with  the 
stragglers,  which  of  coarse  could  be  easily  secured.  They  breed  hm 
in  limited  numbers,  bat  no  general  u  pigeon-roost9  was  formed  in  the 
immediate  vicinity.  I  took  one  nest,  containing  a  single  egg,  Jane  13L 
A  few  of  the  birds  straggled  westward  to  Turtle  Mountain,  where  one 
was  shot  in  July.  The  next  season  none  was  seen  in  any  part  of  thl 
Missouri  or  Milk  River  region ;  bat  in  the  fiooky  Mountains  the  speeHi 
was  again  met  with  in  small  numbers,  and  a  young  bird,  doubtless  bred 
here,  was  secured  at  Chief  Mountain  Lake. 
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ZENiEDUEA  CAROLINENSIS,  (Linn.)  Bp. 
Carolina  Turtle  Dove. 

Common  at  Pembina  in  June,  and  again  observed  the  following  season 
on  the  Upper  Missouri. 

TETRAO  CANADENSIS  FRANKLINI,  (Dough)  Coues. 

Franklin's  Spruce  Grouse. 

This  variety  of  the  Canada  Grouse  or  Spruce  Partridge  is  characteristic 
of  the  Northern  Bocky  Mountains,  where  it  was  seen,  and  where  several 

*Columba  macroura  Linn.  SN.  ed.  x,  1758, 164.  (Kalm, Beskrifiring  p&de  vilda Data* 
Som  somliga  firis&  otrolig  stor  mykenbet  komma  til  de  S6dra  Fiifuhh 
nybyggen  i  Norra  America.  <Kongl.  Svenska  Vetensk.-Aoad.  HaftdL  V% 
1759,  pp.  275-295.— See  also  Catesby,  pi.  23;  Edwards,  pi.  16.) 

JEctopi8te$  macrura  Coues,  BNW.  1874,  766.— Aughby,  First  Ann*  Bep.U.8. 
Comm.  1878,  App.  p.  [.461. 
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specimens  were  secured  in  Angus*,  1874.    It  was  not  seen  in  tbe  foot 
bills,  even  in  apparent);  eligible  situations,  nor  until  we  were  fairly  in 
the  mountains,  among  tbe  timber  and  dense  windfalls,  where  it  was 
rather  common  in  tbe  vicinity  of  our  camp  at  Chief  Mountain  Lake. 
List  of  tpreimeM. 
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TETEAO  OBSCURU3  RICHARDSONI,  (Dougl)  Cones. 
Eichagdson's  Dusky  Grouse. 

The  remarks  made  nnder  bead  of  tbe  last  species  apply  equally  well 
to  tbe  present,  which  was  found  iu  tbe  same  situation.  It  appeared  to 
be  rather  the  more  numerous  of  the  two.  A  large  number  of  individuals 
were  shot  for  Bport  or  for  food  by  various  members  of  the  party. 

There  is  no  doubt  tbat  a  species  of  Ptarmigan,  Lagopua  teucurus,  in- 
habits the  higher  elevations  of  the  Rocky  Mountains  in  this  latitude. 

While  at  Pembina,  I  was  assured  of  tbe  existence  of  a  species  of 
"Wood  Grouse  ",differentfrom  the  Spruce  Partridge,  or  "Black  Grouse", 
in  the  mountains  of  tbe  same  name.  This  statement,  I  presume,  refers 
to  Bonasa  umbellua.  So  Ruffed  Groase  of  any  variety  were  seen  in  tbe 
Rocky  Mountains,  but  probably  only  through  default  of  observation, 
as  tbe  II.  umbelloiden  is  an  inhabitant  of  tuis  region. 
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CENTROCERCUS  UROPDASIANUS,  (Bp.)  Sir. 

Sage-cock ;  Cock  of  tub  Plains. 

The  entire  absence  of  this  species  from  tbe  Red  River  region  is  one 
of  tbe  characteristic  points  of  distinction  between  tbis  watershed  and 
that  of  the  Missouri.  No  Sage-cocks  were  Been  during  the  first  season, 
not  even  within  tbe  Missouri  Cotean,  in  tbe  vicinity  of  Fort  Stevenson. 
Though  the  climatological  conditions  are  tbe  same  as  tbose  of  some  re- 
gions where  they  abound,  yet  we  miss  tbe  peculiar  aspect  of  tbe  sage- 
brush country  to  which  they  cling  so  pertinaciously.     Cpou  leaviug  Fort 
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Buford,  during  the  second  season,  we  soon  entered  a  favorable  trad 
where  the  birds  were  tolerably  common,  and  where  several  specimens 
were  secured.  At  this  time,  the  last  week  of  Jane,  the  chicks  wen 
already  Hying  smartly,  having  attained  on  an  average  the  size  of  quaik 
The  birds  were  traced  to  the  month  of  the  Milk  River.  Farther  west 
and  north,  the  country  seems  to  be  too  open  for  them,  and  no  more  were 
noticed. 

It  is  a  great  mistake  to  suppose  that  this  bird  feeds  entirely  upon 
sage,  as  has  been  repeatedly  asserted.  A  number  of  young  birds  which 
I  opened,  shot  near  the  mouth  of  the  Milk  River,  had  the  craw  full  of 
some  kind  of  small  aquatic  beetle,  which  they  had  gleaned  from  a  marshy 
spot  near  by,  with  ouly  traces  here  and  there  of  vegetable  matter. 
Others  had  the  crop  stuffed  with  grasshoppers. 
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PEDKECETES  PHASIANELLUS  COLUMBIAN U3,  (Ord)  Couc*. 

SiiAur  tailed  Grouse;  "Pkairie  Chicken." 

The  whole  of  the  region  surveyed  during  my  connection  with  the  Com- 
mission lies  beyond  the  range  of  the  true  Prairie  hen  (Cupidonia  citpido); 
while  the  Sage-cock,  as  just  said,  is  confined  to  a  limited  portion  of  the 
Missouri  country  in  the  latitude  of  40°.  This  leaves  the  field  clear  to 
the  Sharp  tailed  Grouse,  which  replaces  the  Prairie-hen,  and  abounds 
throughout  the  region  from  the  Red  River  to  the  Rocky  Mountains.  In 
the  u  Birds  of  the  Northwest",  I  carefully  traced  the  general  distribution 
of  the  species,  particularly  along  the  line  where  it  inosculates  with  the 
range  of  the  cupido.  To  this  account  I  would  refer  for  particulars  Dot 
here  given,  as  well  as  for  a  careful  description  of  the  various  changes  of 
plumage  and  other  points,  to  give  which  would  exceed  the  due  bounds 
of  the  present  article. 

In  the  latitude  of  Pembina,  the  Chickens  begin  to  lay  the  latter  part 
of  May  or  first  of  June.  The  first  two  weeks  of  the  latter  month  are  at 
the  height  of  the  laying  and  setting  season.  The  earliest  egg  I  pro- 
cured was  one  cut  from  the  parent  June  4 ;  but  withiu  a  day  or  two 
a  full  set  of  eleven  was  found.  Thirteen  was  the  largest  number  se- 
cured in  any  one  clutch  ;  the  smallest,  among  those  in  which  incubation 
had  progressed,  was  live.    Average  measurement  of  thirty  specimens  is 
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15  by  1.25 ;  extremes  of  length,  1.80  and  1.60 ;  of  breadth,  1.30  and 
20.  When  the  shell  is  first  formed,  it  is  of  a  pale,  dull  greenish 
dor ;  bat  before  the  egg  is  laid  it  acquires  a  drab  or  olive  color  by 
ixtnre  of  brown  pigment  with  the  original  shade,  and  finally  gains  a 
liform  sprinkling  of  dark  brown  dots.  The  nests  are  fonnd  in  various 
tuations.  Some  are  made  oat  on  the  bare  prairie,  far  from  any  land- 
ark  ;  others  in  moister  tracts  overgrown  to  willow-bashes.  The  first 
licks  I  saw  were  caught  on  the  19th  of  June ;  these  were  newly  hatched. 
bey  are  very  expert  in  hiding  from  the  time  they  leave  the  shell. 
n  threatened  danger,  the  mother  alarms  them  with  a  peculiar  note, 
hen  they  instantly  scatter  and  squat ;  the  mother  then  whirs  away, 
it  not  nntil  assured  of  their  safety.  The  feathers  of  the  wings  and 
ill  sprout  first  to  replace  the  down,  as  in  the  case  of  the  domestic  fowl, 
t  striking  contrast  to  the  growth  of  water-fowl,  which  become  pretty 
ell  feathered  long  before  their  wings  are  serviceable  for  flight.  The 
ext  feathers  after  the  wings  and  tail  are  some  on  the  poll ;  next  appear 
Tips  of  feathers  on  the  breast  and  back  ;  and  with  the  completion  of 
le  process  a  plumage  is  assumed  which  lasts  through  part  of  September, 
n  consequence  of  the  rapid  growth  of  the  wing-feathers — a  wise  provi- 
ion  for  the  safety  of  birds  until  then  exposed  to  numerous  dangers — the 
oung  take  short  flights  in  a  few  weeks.  I  saw  them  beginning  to  top 
be  bushes  early  in  July ;  most  of  them  fly  quite  smartly  by  the  middle 
f  this  month,  beiug  then  about  as  large  as  Quail  (Ortyx)%  though  some 
f  them  do  not  grow  to  this  size  for  a  month  subsequently,  showing  a 
onsiderable  range  of  variation  in  the  time  of  hatching.  1  doubt  that 
wo  broods  are  reared  in  a  season,  except  perhaps  in  case  of  an  accident 
3  the  first  family ;  and  for  that  matter,  the  birds  seem  to  have  all  they 
an  do  to  get  a  single  set  of  chicks  off  their  bands. 
The  plumage  last  mentioned  is  retained  during  the  greater  part  of 
eptember,  and  is  unmistakable  evidence  of  immaturity.  The  birds 
re  "  fit"  to  shoot,  in  one  sense,  from  the  time  they  are  two-thirds  grown, 
od  afford  sport  enough  of  a  certain  grade ;  but  they  ought  to  be  let 
lone,  nnless  one  merely  wishes  food,  until  the  moult,  which  occurs  some 
me  in  September,  is  completed.  They  then  acquire  a  clean,  fresh,  and 
isp  plumage,  differing  decidedly  from  that  before  worn,  and  come  into 
rime  condition.  The  old  birds,  which  are  in  woful  plight  by  midsum- 
er,  have  by  this  time  also  accomplished  the  moult  and  come  into  fine 
atber  again.  The  change  in  either  case  is  gradual  and  protracted, 
id  at  no  time  are  the  birds  deprived  of  flight,  like  ducks  at  the  same 
ying  period. 

To  ascertain  the  food  of  this  grouse  during  the  summer,  as  well  as 
at  of  other  species,  is  a  matter  of  more  than  simple  curiosity.  The 
rvice  tbey  render  in  destroying  grasshoppers,  too  often  overlooked, 
,nnot  be  too  strenuously  insisted  upon,  or  too  prominently  brought  to 
>tice.     I  have  sometimes  been  tempted  to  believe  that  the  increasing 
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numbers  of  tbe  scourge  may  be  due,  in  part  at  hast,  to  the  wbolemh 
destruction  of  summer  grouse  (both  this  species  and  the  Pinnated),  at 
the  period  when  their  services  are  most  valuable.  I  have  of  course,  is 
my  proper  official  capacity,  killed  and  opened  gnat  numbers  of  the 
birds  during  tbe  whole  season ;  and  I  almost  invariably  feand  tMr 
crops  stuffed  with  grasshoppers,  the  only  other  contents  being  bods  or 
flowers  or  the  tops  or  soooalent  loaves  of  various  plants,  and  small 
bers  of  beetles,  spiders,  or  other  insects.  At  the  height  of  the 
hopper  season,  however,  the  birds  appear  to  eat  scarcely  anything  dm, 
and  each  crop  will  contain  a  large  handftaL  If  an  army  of  grouse 
be  mustered  and  properly  officered,  they  would  doubtless  prove 
effectual  in  abating  the  pest  than  any  means  hitherto  tried. 

In  the  winter,  according  to  my  observations  made  at  Port 
the  food  of  the  grouse  consists  chiefly  of  oedarberries  and  otter 
fruits  that  persist,  and  the  sealed  buds  of  various  m 

During  the  latter  part  of  September  or  early  in  October,  when  eU 
and  young  have  both  finished  the  renewal  of  their  plumage, 
family  arrangements  are  foreclosed,  the  habits  of  the  birds 
ably  modified, — in  nothing  more  than  in  tbe  degree  of  shyness  they  «e> 
hibit.  During  the  summer,  also,  they  are  rarely  seen  on  trees,  or  en  the 
open  prairie,  except  in  the  vicinity  of  wooded  or  brushy  tracts  to  whbh 
they  may  retreat.  Now  grown  more  confident,  they  scatter  over  the 
high  prairie  to  feed,  following  up  the  ravines  that  lead  from  the  water 
courses,  and  in  the  afternoon  returning  to  roost  in  the  tops  of  the  tallest 
trees.  These  daily  excursions  and  returns  may  be  very  plainly  noted 
along  the  Missouri,  where  the  Cottonwood  bottoms  are  sharply  divided 
from  the  limitless  prairie.  During  the  winter,  especially  when  the 
ground  is  covered  with  snow,  their  arboreal  habits  are  confirmed.  The 
birds  then  bug  the  timber,  and  sometimes,  on  lowering  or  stormy  days, 
remain  motionless  on  their  perches  for  hours  together. 

Along  the  Missouri,  above  the  Yellowstone,  the  birds  were  seen  ii 
considerable  numbers  during  tbe  second  season ;  but  they  were  scarcely 
so  common  as  along  the  Bed  and  Mouse  Rivers.  Small  chicks  were  sees 
the  latter  part  of  June.  In  the  still  more  arid  and  forbidding  regies 
throngh  which  the  northern  affluents  of  the  Milk  River  flow,  there  were 
fewer  still ;  days  sometimes  passed  without  my  seeing  any.  In  the  bel- 
ter country  about  tbe  Sweetgrass  Hills,  they  recurred  in  sufficient  mm- 
bers  to  afford  fair  sport;  in  the  eastern  foothills  of  the  Rocky  Mountains, 
they  were  almost  as  numerous  as  anywhere  else.  They  occur  in  the 
mountains  up  to  an  altitude  of  at  least  4,200  feet,  where  they  meet,  it 
the  bottom  of  the  coniferous  belt,  tbe  Spruce  Partridge  and  Dusky 
Grouse.  All  three  of  these  birds  were  common  about  our  camp  at  Chief 
Mountain  Lake. 
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CHARADRIUS  FULVUS  VIRGINIOUS,  {Bork.)  Coues. 

American  Golden  Plover. 

No  Goldeu  Plovers  are  seen  in  summer  in  any  portion  of  the  region 
explored.  They  pass  through  in  large  numbers  during  the  vernal  mi- 
gration, in  the  month  of  May,  and  return  again  iu  tbe  fall — tbe  latter 
part  of  September.  Tbey  were  very  abundant  at  tbis  time  along  the 
House  River,  and  in  fact  on  tbe  prairie  at  large,  for  tbey  scatter  indis- 
criminately over  large  tracts,  feeding  upon  the  grasshoppers.  Many 
were  shot  for  food,  to  replenish  a  larder  upon  which  four  months'  steady 
attention  had  made  serious  inroads.  At  tbis  season,  they  were  iu  excel- 
lent order,  and  proved  very  acceptable. 
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.EGIALIT1S  VOC1FEBA,  (Linn.)  Bp. 

Klldeee  Plover. 

Abundant  thoagbout  tbe  summer  in  all  suitable  places ;  and  as  it  is 
not  a  fastidious  bird,  it  seemed  to  be  satisfied  anywhere  near  water, 
though  hardly  upon  the  dry  plains,  like  the  following  species.  A  nest 
with  eggs  was  taken  June  30  near  the  mouth  of  Milk  River — rather,  tbe 
eggs  were  taken  from  a  slight  depression  on  the  pebbly  margiu  of  a 
stream,  which  answered  for  a  nest. 
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ENDROMIAS  MONTANUS,  (Towns.)  Harting. 

Mountain  Plover. 

The  occurrence  of  this  bird  in  the  Milk  River  country,  along  the  pa- 
rallel of  49°,  where  it  was  breeding  in  considerable  numbers,  is  a  matter 
of  interest,  as  fixing  the  northernmost  points  at  which  the  species  has 
thus  far  been  observed.  It  does  not  appear  to  enter  the  Red  River 
Basin,  nor  did  I  see  it  in  the  immediate  vicinity  of  the  Missouri  below  the 
mouth  of  Milk  River.  At  this  point,  it  was  first  seen  July  1,  and  it  was 
traced  thence  across  the  country  nearly  to  the  Sweetgrass  Hills,  beyond 
which  it  was  lost.  Its  centre  of  abundance  in  this  region  was  the  vicinity 
of  Frenchman's  River,  where  many  specimens,  both  adult  and  yoang, 
together  with  a  set  of  three  eggs,  were  secured  during  the  first  and 
second  weeks  in  July.  Three  I  believe  to  be  the  usual  number.  The 
birds  seem  to  be  at  no  time  very  wary  or  suspicious,  and  when  they 
have  a  nest  near  by,  or  are  leading  their  young  over  the  prairie,  they 
will  scarcely  retreat  before  threatened  danger.  Upon  invasion  of  their 
breeding-places,  they  utter  a  singular,  low,  chattering  cry,  quite  unlike 
the  usual  soft,  mellow  whistle,  fiy  low  over  the  ground  to  a  short  dis- 
tance, or  run  swiftly  for  a  few  paces,  and  then  stand  motionless,  drawn 
up  to  their  full  stature.  The  chicks  are  white  beneath,  curiously  varie- 
gated in  color  above,  with  naked  livid  spaces  about  the  ue#k.  Almost 
from  the  first,  they  arc  difficult  to  capture  alive ;  at  the  uote  of  warning 
from  the  parent,  they  scatter  with  amazing  celerity,  and  soon  squat* 
when  they  become  at  once  invisible,  even  in  the  scantiest  herbage  of  the 
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)rairie.  The  nesting  period  is  protracted,  for  at  the  time  I  took  nearly 
resh  eggs,  well-feathered  young,  shifting  for  themselves,  had  already 
>een  observed. 
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RECCRVTROSTRA  AMERICANA,  6m. 
AMERICAN  ATOOBT. 

Not  observed  in  the  Red  River  region,  bat  found  breeding  in  great 
abundance  in  the  Milk  River  country,  where  it  seemed  specially  fond  of 
the  alkali  pools,  that  are  too  numerous  for  the  traveller's  comfort.  It  is 
one  of  the  most  conspicnons  birds  of  the  saline  region,  and  may  be  rec- 
ognized at  any  distance  by  its  resemblance  to  a  Crane  in  miniature.  Its 
lond  voice  is  peculiar,  and  the  clamor  is  incessant  when  the  breeding- 
places  are  invaded.  The  bird  nests  rather  early,  as  by  the  first  week  of 
July,  when  I  first  encountered  it  at  Frenchman's  River,  the  young  were 
already  fledged,  and  by  the  middle  of  the  month  were  on  wing.  At 
:his  age,  they  show  a  curious  enlargement  of  the  shank,  which  is  swollen 
x>  much  greater  calibre  than  that  of  the  tibia.  Tbe  birds  being  abuod- 
utt,  and  also  very  unsuspicious,  a  fine  series  of  specimens  was  readily 
secured.  They  were  generally  observed  in  flocks  of  half  a  dozen  to  two 
lozen,  wading  about  iu  tbe  shallow  water,  often  beyond  gnushot  from 
he  shore,  and  at  such  times  presenting  a  singularly  pleasing  aud  pic- 
aresque appearance.  On  getting  beyond  their  depth,  they  begin  to- 
twim  without  difficulty,  and  frequently  alight  directly  on  deep  water. 
They  feed  by  immersing  the  head  and  neck  for  some  moments  together, 
luring  which,  time  they  are  feeling  about  with  their  curious  hills.  Their 
preference  for  the  alkaline  pools  may  be  less  due  to  the  quality  of  the 
water  itself  than  to  its  shallowness  and  stillness,  aud  the  peculiarly  soft, 
lozy,  and  almost  slimy  condition  of  the  bottom. 


636 

BULLETIN   UNITED   STATES   GEOLOGICAL 
ZAit  if  tptctmun. 

SURVEY. 

11  ■. 

H  i 

U-. 

<<■■ 

i.  ■■ 

^'    : 

i  a 

t    - 

MM 

>'■  - 

1 

Loolity. 

Date. 

Collector. 

i 

| 

fc 

S»tarro[ip«ton. 

FroDchiuo  •  RJvor. 

July    «,IBM 

BU  lort  OMTj 

SUB. 

,i>    -  ■-:. 

A  ..■    i  ■  18H 

.....do 

do 

AoB  tt.lrfM 

...do 

J  R  Body  . . 

....do 

...do 

EIIm.I'CihMU 
...do 

J-.00 

M  is 

3  .'i> 

....da.                 , 
....da.                 1 

....do 

...do. 

'->...■.».     i  .;i>. 

Hllli.  Mont. 
HotdiiiMnro  MJlk 

Riwr.  ModL 
...do 

...do 

...do 

>  the  Rockj  K 
observed  in  1... 
obeervingitl 
1  in  advance  V 


STEGANOPUS  WILSONI,  (Sab.)  Coua. 
Wilson's  Phalabope. 

Breeds  throughout  the  country,  from  the  Bed  River  to 
Mountains,  and  in  suitable  places  common,  though  never  observed 
large  numbers  at  any  one  place.  I  bad  no  opportunity  of  observing 
after  August,  and  am  inclined  to  think  it  retires  southward 
of  moat  of  the  waders.  Even  during  the  latter  part  of  Angust,  when 
other  waders  were  regularly  Socking,  I  never  saw  the  Phalarope  in 
companies  of  more  tbuu  half  a  dozen  individuals,  and  it  probably  never 
makes  up  in  large  flocks,  like  the  other  two  species.  At  Pembina,  it 
was  breeding  about  reedy  pools  and  prairie  sloughs  in  June.  I  was  not 
so  fortunate,  however,  as  to  discover  a  nest,  though  I  searched  faith- 
fully more  than  once.  At  Mouse  River,  during  the  month  of  Angust, 
it  was  constantly  seen  on  the  pools  near  the  stream.  Newly  fledged 
birds  taken  in  August  are  altogether  different  from  the  adults  in  plu- 
mage and  color  of  the  naked  parts.  This  first  plumage,  which  strikingly 
resembles  on  the  upper  parts  that  of  the  Tringa  maculata,  is  worn  only 
for  a  brief  period  before  it  is  exchanged  for  uniform  ashy  and  white, 
which  characterizes  the  winter  state.  The  birds  are  extremely  gentle 
and  confiding  during  the  breeding-season,  and  may  be  approached  and 
destroyed  without  the  slightest  difficulty. 

An  excellent  contribution  to  the  biography  of  Wilson's  Phalarope 
has  recently  been  made  by  Mr.  E.  W.  Nelson,  iu  the  Bulletin  of  the 
2fatta.ll  Ornithological  Club,  vol.  ii,  No.  2,  April,  1877,  pp.  38-43. 
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LOBIPES  HYPERBOREUS,  {Linn.)  Cut. 

Hyperborean  Pdtalarope. 

A  large  pool,  ot  little  lake,  lying  by  the  trail  of  oar  party,  near  the 
eastern  base  of  the  Rocky  Mountains,  a  day's  march  east  of  Saint 
Mary's  River,  seemed  to  be  a  favorite  resort  for  all  the  waders  of  the 
region,  as  well  as  the  Bucks  and  Geese.  There  were  here  congregated 
a  surprising  number  of  water-birds — both  species  and  individuals.  Of 
the  waders,  I  noticed  daring  an  hour's  shooting  at  this  spot  on  the  16th 
of  August  two  kinds  of  Phalarope,  the  Stilt  Sandpiper,  the  Semipal- 
mated,  Least,  Baird's,  and  the  Pectoral  Sandpipers,  the  Wiliet,  Greater 
and  Lesser  YellowshonkB,  Solitary  and  Spotted  Tattler,  in  all  no  less 
than  a  dozen  species,  of  which  I  took  specimens  of  nearly  all.  It  was 
perhaps  the  only  still  water  for  many  miles  around,  and  thus  attracted 
a  full  congregation  of  the  "  long-legged  fraternity  ",  to  say  nothing  of 
the  Ducks  and  Geese.  The  Northern  Phalarope  was  among  the  number, 
rather  unexpectedly  to  me,  seeing  bow  early  in  the  season  it  was.  There 
were,  however,  bnt  very  few  of  this  species,  in  comparison  with  the 
numbers  of  the  rest.  I  presume  these  were  early  arrivals  from  the 
north,  since  it  is  not  probable  that  the  species  breed  so  far  south.  The 
evidence,  however,  is  obviously  negative ;  and  since  such  boreal  westers 
as  the  Wax  wing  and  Harlequin  Duck  were  certainly  breeding  in  this 
latitude,  the  Plialaropes  seen  here  may  have  been  hatched  not  far  away. 
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GALLDfAGO  WILSONI,  (Tmmh.)  ^>. 
The  Snips. 

Snipe-shooting  opened  on  the  Mouse  Biver  the  middle  of  September, 
and  for  two  or  three  weeks  I  enjoyed  as  good  sport  of  this  kind  u  I 
have  ever  had  anywhere.  The  birds  were  abundant  In  the  nsnsl  kM 
of  grounds,  here  afforded  In  the  vicinity  of  the  reedy  pools  that  an 
strong  along  near  the  river,  and  some  excellent  bags  were  made.  I  hat 
previously  seen  none  of  the  birds,  nor  were  any  observed  daring  At 
succeeding  season  in  the  Missouri  and  Milk  Biver  countries,  when 
there  is  little  to  attract  them. 
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MACROBHAMPHUS  OUT8KU8,  (,0m.) 

Ebd-bebabtko  Snipe. 

Observation  of  this  species  on  the  Mouse  Biver  during  the 
week  in  August,  before  the  general  flight  of  waders  took  place,  led  me  to 
Infer  that  it  bred  in  this  region,  like  several  other  waders  not  actually 
caught  in  the  act.  During  the  fall  migration,  in  September,  the  birds 
were  extremely  numerous,  frequenting  the  pools  along  the  river  in  large 
flocks ;  they  were  unwary,  apparently  absorbed  in  their  avocations,  and 
large  bags  could  easily  be  made.  Out  of  a  lot  of  thirty  or  forty  killed, 
October  1,  partly  for  my  legitimate  purposes  and  partly  to  improve  our 
fare,  I  selected,  carefully  measured,  and  preserved  nine  individuals,  tbe 
dimensions  of  which  are  subjoined  in  proof  that  the  supposed  M.  weto- 
paceus  is  not  a  distinct  species.  The  question  is  fully  discussed  in  the 
"  Birds  of  the  Northwest ". 
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MICBOPALAMA  HIMANTOPU8,  (Bp.)  B4. 

Stilt  Sandpiper. 

This  highly  interesting  species  is  not  known  to  breed  except  in  high 
latitudes,  and  has  usually  been  regarded  as  rather  rare  in  the  United 
States.  I  was  delighted  to  find  it  on  the  same  lucky  pool  where  I  got  tlio 
Northern  Pbalarope,  for  I  bad  never  before  seen  it  alive.  We  can  only 
surmise  whether  or  uot  it  bad  bred  in  the  vicinity — the  date  was  August 
36;  butthebirdswerefnllyflocking,and  seemed  to  be«i  route.  On  repass- 
ing the  pool  August  29,  returning  from  the  mountains,  I  saw  it  again, 
and  added  another  specimen  to  the  half  dozen  secured  at  my  first  visit. 
In  their  general  appearance  aud  actions,  the  birds  so  closely  resembled 
the  Bed-breasted  Snipe  that  at  gunshot  range  I  at  first  mistook  them 
for  the  latter,  and  did  not  recognize  them  until  the  specimens  were  in 
band.  They  gathered  in  the  same  compact  groups,  waded  about  in  the 
same  sedate,  preoccupied  manner,  fed  with  the  same  motion  of  the  bead, 
probing  obliquely  in  shallow  water  witb  the  bead  submerged,  were 
equally  oblivions  of  my  approach,  and  when  wounded  swam  with  equal 
facility.  The  close  structural  resemblances  of  the  two  species  are  evi- 
dently reflected  in  their  general  economy. 
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ERBUNBTES  PUSILLUS,  {Linn.)  Cass. 
Semipaljiated  Sandpiper. 


This  abundant  and  familiar  little  species  vras  noticed  at 
along  the  Line  during  the  month  of  August. 
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TBI5GA  MINUTILLA,  TieiU. 

Least  Sandpiper. 

Observed  a  little  earlier  than  the  preceding  species;  and  I  should  not 
be  surprised  if  it  bred  in  the  immediate  vicinity.  Not  noticed  after  the 
middle  of  August. 
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TRINGA  BAIRDI,  Coues. 

Baibd's  Sandpiper. 

During  the  fall  migration,  in  the  month  of  August,  this  is  one  of  to 
most  abundant  Sandpipers  in  Dakota  and  Montana.  I  found  it  in  small 
flocks  along  the  Mouse  River,  and  thence  in  suitable  places  to  the  Rocky 
Mountains;  sometimes  by  itself,  oftener  mixing  with  several  allied 
species.  Its  habits,  during  the  season  at  least,  do  not  appear  to  be 
peculiar  in  any  respect.  I  observed  it  chiefly  on  the  small  saline  poob 
of  the  prairie,  generally  near  water-courses,  but  sometimes  at  a  distance 
from  any  permanent  stream.  It  is  a  very  quiet,  gentle  bird,  which  may 
be  approached  with  ease. 
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TRINGA  MACULATA,  Yieill, 

Pectoral  Sandpiper. 

Like  the  last  species,  this  one  is  common  in  both  Territories  during  the 
fall  migratiou.    It  was  first  seen  the  latter  part  of  July,  in  company 
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frith  T.  minutilta,  on  the  pools  abont  the  base  of  Turtle  Mountain. 
Some  of  the  specimens  secured  were  evidently  very  young  birds  of  the 
year,  but  whether  bred  or  not  in  the  vicinity  is  uncertain. 
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LIMOSA  FEDOA,  (Lim.)  Ord. 
Gbbat  Marbled  Godwit. 
The  breeding- range  of  this  well-known  bird  remained  until  recently 
uncertain,  and  its  eggs  were  long  special  desiderata  of  the  National 
Museum.  At  Saint  Paul,  I  saw  in  the  collection  of  the  Academy  of 
Natural  Sciences  of  that  city  a  set  which  had  been  taken  in  Minnesota. 
The  bird  has  been  ascertained  to  breed  also  in  Iowa,  and  I  was  satisfied 
that  it  did  so  at  Pembina.  The  birds  that  I  observed  In  this  locality 
showed  by  all  their  actions,  readily  interpreted  by  one  familiar  with  the 
subject,  that  they  were  nesting;  and  I  did  not  hesitate  to  so  assert, 
though  I  was  not  successful  in  my  search  for  the  nest.  This  was  of 
date  Jnne  20, 1873.    The  species  was  not  observed  west  of  this  point. 
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LIMOSA  H.EMASTICA,  (Linn.)  Coues. 

HUDSONIAN  GODWIT. 

While  in  camp  at  the  Two  Forks  of  Milk  River,  I  was  shown  a  speci- 
men of  this  species,  in  full  plumage,  in  the  collection  of  my  colleague, 
Mr.  G.  M.  Dawson,  Naturalist  of  the  English  Commission.  It  bad  been 
taken,  I  understood,  some  distance  east  of  this  point.  I  did  not  myself 
abserve  the  species. 

TOTANUS  SEMIPALJIATUS,  (Gm.)  Temm. 
■WlLLET. 
Though  the  specimens  preserved  were  all  taken  in  August  alone,  I 
iccasionally  observed  the  species  at  different  times  during  both  a 
Bull.  iv.  No.  3 7 
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and  at  various  points  from  the  Red  Eivcr  to  tlio  Rocky  Mountains.  It 
breeds  in  tins  region — in  fact,  the  limit  of  its  northward  distribution  is 
only  six  or  seven  degrees  beyond — as  it  does  in  suitable  places  through- 
out the  United  States.  I  have  myBelf  observed  it  during  the  breeding- 
season  in  New-  Mexico  and  North  Carolina,  as  well  as  in  the  present 
region. 

Lilt  of  tpeeimau. 


d 

-MSI 
4308 

A 

Locality. 

Hi  to. 

Collector. 

5 

1 

1 

N  *t  u  r  *  of  rptciau 
■nil  remwU. 

Mouse  River,  Dak ... 

Aug.  is,  w* 

Aag.  11, 1674 

Elliott  Cone* 

Skin. 
do. 
do. 

....do. 

N«tr  Kooky  Mount- 
aloo.  Luilotle  19". 

TOTANDS  MELANOLEUOUS,  [Gm.)  Vieill. 

Creates  Yellowsuankb. 

Not  observed  until  the  last  week  in  July ;  very  abundant,  in  August 
and  September,  throughout  the  region.  This  and  the  succeeding  specie* 
are  almost  invariably  found  together,  and  frequently  associating  in  Hi* 
same  flock.  Their  habits  ore  exactly  the  same.  They  are  generally 
accounted  Bhy  and  wary  birds  iu  settled  districts,  and  so  I  have  usually 
found  them ;  but  in  the  wilds  of  the  West  they  are  amoug  the  most 
unsuspecting  of  the  waders,  and  may  be  approached  without  the  slight- 
est difficulty. 
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TOTANUS  FLATIPES,  (Ow.)  Vieill. 
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ks  under  head  of  (he  hist  species,  equally  applicable  lierft 
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TOTANU8  80MTAKI0S,  (  Wih.)  And. 

Solitahy  Tattleb. 

Occnrs  in  abundance  on  all  the  pools  and  watercourses,  of  tho  region 
daring  the  autumnal  migration.  I  have  reason  to  believe  tbat  some 
may  breed  in  tbia  latitude.  It  is  almost  never  seeu  in  flocks,  though 
numbers  may  be  gathered  about  the  same  piece  of  water. 

Lint  0/ specimens. 


1 

Locality. 

Dote. 

CoUmWt. 

1 

1 

N  utoieof  Bpnri  moo , 

Tortlo  Mono  tain.  Dot. 

**£*« 

K! t<  '....<-. 

Skin. 

Mou*i  Rivor,  It  . 

,\:|.;  v..'.  I.-/! 

J 

do 

....  do.... 

SHntRRlu'ltlllAMoiJI 

¥r«,  of  FveetinwH 
Uilla,  Moot 

J»iy  a-'  1^1 

A  1-.    1.  I--.I 
AUK-  1«,  1ST) 

....do 

...do. 

J.  II,  Fatty  -- 
ElU01tUo1iF.11 

ri.tu 
B.-W 

IS.  45 

■,.u 
1  .,■ 

do. 

Unulo^tom  Milt  R,, 

Bear  Kooky   Mount- 

AnR.S',  1811 

..,.*> 

...do 

...do  

'"Ida 

do. 

644  BULLETIN    UNITED   STATES    GEOLOGICAL   SURVEY. 

TRINGOIDES  MACULARITJS,  [Linn.)  Gray. 
Spotted  Sandpiper. 

Tbe  ubiquitous   "teeter-tail*',   or  "peet-wefet",   occurs    in  mtnaa 

throughout  tbe  region,  as  it  does  in  moat  other  parts  of  Nortb  America. 

Lut  of  specimen*. 
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ACTITURUS  BAHTllAMIUS,  {Witt.)  Bp. 

JlARTRAMIAN    TATTLER. 

This  interesting  bird  is  extremely  abundant,  over  nil  the  prairie  of  u» 
Red  River  region.  I  found  it  upon  my  arrival  at  Pembina,  Jane  1, audit 
breeds  during  this  month.  I  took  eggs  from  the  second  to  fonrthweck 
of  Jane,  and  fonnd  newly  hatched  birds  early  in  July.  Tbe  first  we** 
in  June,  a  female  was  killed,  with  an  egg  in  her  ready  for  extrusion. 
During  tbe  breeding-season,  tbey  seem  to  scatter  indiscriminately  over 
the  prairie;  yet  there  are  particular  spots,  generally  depressed,  then- 
fore  slightly  more  fertile,  which  they  particularly  affect.  They  appro 
to  leave  the  country  sooner  than  most  of  tbe  waders;  I  saw  none  after 
the  fore  part  of  September,  though  the  majority  of  the  waders  continued 
plentiful  through  most  of  this  month.  They  make  up  in  flocks  before 
their  departure. 

In  the  Missouri  and  Milk  River  regions,  tbey  are  not  nearly  so  nume- 
rous — in  fact,  none  w<re  observed  after  leaving  the  former  river:  tbe 
prairie  waders  which  breed  further  westward  being  chiefly  the  long- 
billed  Curlew. 

A  tolerably  full  and,  I  think,  perfectly  reliable  biography  of  ibi* 
species  will  be  found  in  my  "Birds  of  the  Northwest*1. 


Lint 

C-— . 

if 

1 

t 

XatarP<4*F«:BM 

™ 

■-•"••"•H 

Ep  obi  lTom  ori- 
ContiiioKlc«  W 

YPllow.ir'.liHtd 

rldjteuuUip  '<* 
dull  y.'tor  f 
rtork  lir..wo. 

SLia. 

...  do. 

...a. 

lii.ra 

s  z 

&  cs 

140 

..  Ho 

U...-::. 

COUES   ON   BIRDS   OF   DAKOTA   AND   MONTANA.  645 

Lilt  of  tpreimrtu—  Cnntiniicd. 


1 

1 

Locality. 

Out, 

Collector. 

J 

1 

1 

"sejsk- 

rjm 

tf 

Prmblna.  Dak 

JiiooJS.lnTf 

EU' oft  Com 

la.  75 

ii  -.-> 

[■J  :'.|l 

1B.2& 

.-;  in) 
XL  SO 

6.W 

TOO 

Skin. 

X" 

* 

— *> 

do—. 

— 4» 

Vv'  '  ■  ■  ■ 

...do 

do    ... 

...do 

WH        "' 

■    d°    

*>-— 

t 

Imi-  1".  1-7.1 
-Jiid..  -:j,  l-TJ 

SIM 

;as3  ' ' ! " 
ml 

Skin1      '^ 
»klr  (ron»cl 
....do. 
....do. 
....do. 

aktB.*fl(^real  of 

-Pane4**  tfi/TI 
■Iu].t  H.lBTTi 
July  18, 1873 
•Tolv  ».  1*73 

Ao«.  i'.M--..t 

.ImifSfi.  l-:i 
do 

WmilrVwwt  of  Pem- 
bina UK. 

ilmllw  cut  of  Tor 

UoUI. 

Turtle  Ht. 

llnnw  River.  Djk  .. 
Q-Mkiojj  Ash  Hirer. 

Moot- 

...do 

...  do 

....do 

.-..do 

008 

, 

! 

NUMESIUS  L05GIR03TRI9,  Wilt. 
Long-billed  Gublew. 
Breeds  in  moderate  numbers  about  Pembina,  tbe  only  locality  wlicro 
was  observed  during  tbe  first  sensou,  Tbe  next  year  it  was  found  in 
-ofnsion  over  tbe  prairie  ailjoining  tbe  Missouri  above  Buford,  and  tbe 
wer  portions  of  the  Milk  Kiver  and  its  tributaries.  It  seemed,  like 
ie  Bartramian  Tattler,  to  affect  particular  localities,  where  colonies  of 
reuty  or  thirty  pairs  would  take  up  their  abode  for  tbe  summer,  and 
ake  the  air  resound  with  their  piercing  and  peculiarly  lugubrious  cries 
hen  disturbed.  They  were  found  decidedly  sby  and  watchful ;  and 
ring  naturally  stout,  tough  birds,  they  proved  rather  hard  to  kill, 
ue  of  the  most  disastrous  fbootiug  exploits  I  ever  attempted  was 
reeted  against  these  same  birds,  as  some  of  my  friends  who  witnessed 
e  di.scouragiug  negative  results  will  remember.  There  seems  to  be  a 
usiderable  latitude  in  the  period  of  laying ;  I  took  a  fresh  set  of  eggs 
ily  4th,  having  the  day  previous  captured  some  young  birds. 
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ARDEA  HE  HOD  r  AS,  Linn. 
Great  Blub  Heron- 
Observed  during  oar  passage  down  the  Bed  River. 

NYCTIARDEA  GRISEA  MJ3VIA,  (Bodd.)  Attn. 

Americas  Night  Heron. 

One  Individual  seen  under  the  same  circumstances  as  .the  last. 

BOTAURUS  MINOR,  (0m.)  Bote. 

American  Bittern. 

Apparently  rather  common  on  House  River  in  September,  seven! 

individuals  being  observed  and  two  secured. 


Hon**  III  vi.t.  D-ik . . 
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GRUS  AMERICANA,  (Linn.)  Ternm. 
Wdite  or  Whooping  Cbane. 
White  Cranes  were  frequently  observed  in  the  Moose  River  country 
in  August,  September,  and  October,  bat  always  at  a  distance;  audi 
was  not  so  fortunate  as  to  secure  any  specimens.  There  is  no  reason  to 
doobt  their  breeding  in  this  section.  To  the  best  of  my  recollection, 
none  were  seen  in  the  Missouri  or  Milk  River  region  during  the  second 
season. 

GRUS  CANADENSIS,  (Linn.)  Temm. 

Brown  or  Sandhill  Crane. 
Commonly  observed  after  leaving  Pembina,  especially  dming  the  hit- 
ter part  of  the  season.  In  July,  I  noticed,  in  one  of  the  topographi- 
cal camps,  the  remains  of  a  young  bin),  which  bad  been  caught  alive. 
It  appears  to  breed  over  the  whole  region,  in  prairie  country.  In  the 
latter  part  of  September  and  early  iu  October,  both  this  and  the  Wboop- 
ing  Crane  appeared  to  be  migrating  southward,  chiefly  in  the  night- 
time, when  their  hoarse,  rattling  croak  often  broke  the  stillness,  or 
sonuded  strong  amidst  the  honking  of  the  geese,  the  whistling  of  the 
rushing  wings  of  the  wildfowl,  and  the  slender  pipe  of  the  waders  thai 
completed  the  throng  of  numberless  migrants. 
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POBZANA  CAROLINA,  Linn. 

Soea  Rail. 

(bserved  duiing  tbe  migration  in  September  iilODg  the  Mouse  River, 
ere  it  appeared  to  be  rather  common.  Its  nesting  iu  this  region  was 
determined. 

FULIOA  AMERICANA,  Gin. 

Coot. 

stremely  abundant.  Almost  all  the  pools  and  reedy  ploughs  of  tbe 
rio  throughout  tbe  region  from  the  Red  River  to  the  Rocky  Mount- 
and  Upper  Missouri  country  generally  are  tenanted  by  one  or  more 
s  of  these  very  common-place  birds.  The  sets  of  eggs  taken  varied 
i  tea  to  twelve  in  number,  and  there  is  a  good  deal  of  difference  in 
coloration,  tbe  ground  varying  from  pale  clay  color  to  light  creamy 
va,  while  tbe  spotting  consists  sometimes  of  mere  points,  sometimes 
izable  spots.  The  first  set  of  eggs  taken,  June  20,  contained  em- 
m  which  would  have  been  hatched  in  a  day  or  two;  others,  taken 
irst  and  second  weeks  in  July,  were  fresh  ;  and,  again,  new  ly  hatched 
jg  were  found  so  late  as  July  26.  Unless  two  broods  are  reared,  as 
it  probable,  there  is  a  latitude  of  a  full  month  in  the  time  of  laying. 
birds  were  still  abundant  when  I  left  tbe  country,  the  second  week 
•etober. 

be  nests  of  this  bird  differ  a  good  deal  iu  location  and  amount  of 
erial  employed.  One  particularly  examined  at  Pembina  consisted 
.  bulky  mass  of  stout  reed-stems,  about  15  inches  across  and  8  in 
[h  ;  it  was  lined  with  tbe  softer  tops  of  the  reeds.  This  one  was  in 
augh  of  considerable  depth  ;  it  floated  on  the  water — rather,  it  was 
;ed  on  a  matted  platform  of  flouting,  broken-down  reeds,  uud  was 
red  to  the  growing  plants.  Other  nests,  in  very  shallow  water  or 
ind  the  edges  of  pools,  were  stationary. 

ae  newly  batched  young  are  curious-looking  creatures,  covered  with 
k  down  striped  with  rich  golden  yellow  or  orange;  bill  vermilion- 
black-tipped  ;  feet  dark. 
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Faniilv  ANATID.E. 
Swan,  Geese,  and  Ducks. 

A  few  words  of  comment  upon  the  general  subject  will  place  it  in 
clearer  light  than  that  which  the  series  of  isolated  remarks  furnisher,  and 
render  leugthy  accounts  of  the  several  species  unnecessary.  During  the 
autumnal  migration,  vast  bands  of  water-fowl  enter  Montana  and  Dakota 
from  the  north.  The  nature  of  the  country  is  such  that  the  birds  stop- 
ping for  rest  and  food  necessarily  come  together  in  immense  numbers; 
for  superimposed  upon  their  gregarious  disposition  is  the  circumstance 
that  the  water  supply  is  precarious  or  isolated,  the  country  at  large 
wholly  unsuited  to  their  wants.  The  result  is,  that  the  most  slender 
streams,  often  mere  threads,  with  scarcely  strength  to  flow,  or  even 
broken  into  chains  of  sloughs,  and  all  the  temporary  water-holes  formed 
in  depressions  of  the  prairie,  become  thronged  with  the  birds.  This 
gives  an  impression  of  extraordinary  numbers  of  these  birds,  bat  it 
should  be  recollected  that  we  have  here  the  percentage  of  birds  due  to 
large  areas  concentrated  in  particular  spots.  Duck-shooting  under  these 
circumstances  becomes  a  somewhat  special  branch  of  the  art. 

Another  circumstance  is,  that  the  parallel  of  49°  is  about  on  the  edge 
of  the  breeding  ground  of  those  species  which  regularly  migrate  north- 
ward  to  breed.  A  large  number  of  the  Ducks,  and  some  of  the  Geese, 
as  is  well  known,  nest  indiscriminately  in  any  part  of  the  United  States; 
but  aside  from  these,  all  of  which  of  course  occur  in  the  present  country 
as  well  as  elsewhere,  there  are  a  number  of  species  of  truly  boreal  breed- 
ers, which  begin  to  drop  deserters  at  about  this  latitude.  As  a  result, 
nearly  all  of  the  Ducks  of  North  America,  except  the  maritime  ami 
thoroughly  Arctic  ones,  nest  within  our  limits.  They  choose  the  jjondtj 
and  prairie  sloughs,  and  the  little  pools  in  the  mountains;  and  during 
the  latter  part  of  the  season,  these  places  assume  the  appearauce  of  a 
farm-yard  puddle,  from  the  quantity  of  droppings  and  cast  leathers. 

In  general,  throughout  this  Report,  the  tabular  lists  of  specimens 
afford  a  tolerably  fair  index  to  the  abundance  or  scarcity  of  the  several 
species  secured  j  but  this  fails  altogether  in  the  cases  of  the  birds  ol 
this  family,  few  of  which  seemed  worth  the  trouble  of  preparing  or  the 
expense  of  transportation,  although  large  numbeis  were  shot  as  legiti- 
mate objects  of  sport  or  to  vary  our  fare. 

CYGNUS  BUCCINATOR,  liich. 
Trumpeter  Swan. 

Obscived  on  a  few  occasions  in  Dakota  late  in  September  and  during 
the  first  half  of  October,  during  the  migration.  It  appears  to  paw 
ehiefly  by  night,  but  I  saw  a  small  lot  flying  in  the  daytime  near  Fort 
Stevenson.  The  species  is  said  to  breed  in  the  Yellowstone  country, 
and  also  in  Minnesota. 
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The  other  species  of  Swan,  C.  americanus,  was  not  recognized,  though 

doubtless  occurs  during  the  migration. 

The  satne  remark  applies  to  a  species  of  Goose,  Anser  albifrons  gam- 

li. 

ANSER  HYPERBOREUS,  Pall. 

Snow  Goose;  White  Brant. 

Abundant  duriug  the  migrations.  On  a  former  occasion,  I  noted  their 
Ting  migration  in  Southern  Dakota,  at  Fort  Randall,  from  the  latter 
irt  of  March  through  most  of  April.  In  the  fall,  I  saw  none  until 
etober. 

BRANTA  CANADENSIS,  (Linn.)  Gray. 

Canada  Goose. 

Whilst  steaming  up  the  Missouri  in  June,  1874, 1  saw  several  broods 
'  goslings  swimming  near  the  banks.  At  a  pool  in  Montana,  west  of 
renchman's  River,  a  colony  bad  established  themselves  to  breed ;  and 
iring  the  time  when  neither  old  nor  young  could  fly,  several  dozen 
ere  killed  with  clubs  by  some  people  attached  to  one  of  the  surveys, 
tie  frequent  nesting  of  the  species  in  trees j  in  various  parts  of  the 
orthwest,  is  perfectly  well  attested,  though  the  fact  did  not  come 
ider  my  own  observation.  Birds  apparently  from  the  north  were 
immoD  along  the  Mouse  River  in  the  latter  part  of  September ;  a  few 
id  made  their  appearance  the  last  of  August,  aud  their  numbers  were 
igmented  during  the  month. 

BRANTA  BERNICLA,  (Linn.)  Scop. 
Brant  ;  Black  Brant. 
Observed  ouly  during  the  migration. 

ANAS  BOSCH  AS,  (Linn.) 

Mallard. 

Breeds  abundantly  throughout  the  region  in  suitable  places.  Flap- 
ers  about  a  week  old  were  seen  at  Pembina  June  20. 

List  of  specimens. 
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DAF1LA  ACDTA,  (Linn.)  JatfH*. 

Sprigtail. 

This  beautiful  Daek,  equally  attractive  on  aud  off  the  table,  is  autiuthnL 
througbout  tbe  region,  not  only  during  tbe  fall  migration,  but  in  ti* 
summer.  By  the  middle-  of  August,  tbe  young  birds  are  full-grown,  io 
line  feather,  and  in  tbe  best  possible  condition  for  the  table.  Many 
pairs  were  found  breeding  in  pools  iu  the  Milk  River  region,  cepeeinllj 
in  the  vicioity  of  French  in;tu's,  early  in  July.  At  tbis  period,  tV  yorms 
and  old  were  equally  unable  to  fly,  as  tbe  former  bad  not  got  their 
featbers  and  the  latter  bad  lost  theirs.  When  disturbed  in  tbe  pools  al 
such  time,  tbey  had  tbe  habit  of  creeping  slyly  out  on  tbe  prairie,  and 
squatting  so  low,  like  Grouse,  that  tbey  were  often  lost,  even  wben  tbe 
herbage  was  quite  scanty.  Many  werecaptured  by  band  or  killed  wiLb 
stickB. 
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CHATLELASMrjS  STREPERUfi,  (Linn.)  Cray. 

GADWALL.  f 

Abundant  throughout  tbe  region,  where  it  breeds,  like  nearly  all  tbe 
other  Analinii:     Young  still  unfledged  were  observed  late  iu  August. 
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MABECA  AMERICANA,  (Gm.)  Stcph. 

Widgeon. 

Abundant  throughout;  breeding.  Youug still  unable  to  tly  wt-n-wen 
until  the  middle  of  September. 

QUERQUEDULA  CAROLINENSIS,  (Gin.)  Stcph. 
Ghees -winged  Teal. 

Extremely  abundant  throughout.  1 1  enters  the  country  by  thousand* 
in  August,  among  the  earliest  arrivals  of  water-fowl  from  tbe  north.  I 
bave  little  doubt  that  some  breed  in  Northern  Dakota ;  but  as  tbe  onlj 
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"teals'"  eggs  I  took  were  not  identified  satisfactorily,  and  as  I  saw  do 
birds  not  in  perfect  feather,  I  cannot  state  positively  tbat  it  does  so. 
This  was  a  favorite  bird  with  me  for  shooting  for  the  table,  where  I 
always  tboaght  it  looked  better  tban  it  did  in  my  collecting  chest.  "Two 
and  a  half  teal,  broiled,  on  toast,"  became  my  well-known  limit  for  sup- 
per; bnt  I  never  succeeded  in  "  preserving  "  the  third  bird  without 
mutilation. 

QUEKQUEDULA  DISCORS,  (Linn.)  Stepk. 

Blue-winged  Teal. 

Arrives  early,  in  the  fore  part  of  August,  like  the  Green-wing,  and 
becomes  very  aboDdint.     It  also  doubtless  breeds. 
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SPATULA  CLYPEATA,  (Linn.)  Bote. 

Shovellee. 

Abundant  throughout.    Pound  breeding  on  Mouse  River,  where  young 
abont  half  grown  were  taken  Augnst  10. 

Lilt  of  tpeciinats. 


•K 

& 

Mm 

i 

,— 

.. 

\  4. 1  i 

Collector.          S        S 
JJ    A 

i 

Nature  of  iperi  inon . 

ktuDM  Itivrr,  Dale.. 

.Mil-.  10.  \*"A 

Kill  UCo 

Sl.in  (young). 

1 

FULIGULA  AFFINIS,  Eyton. 
Lesser  Scaup  Duck. 

The  Scaups  which  I  found  breeding  numerously  iu  the  Upper  Missouri 
And  Milk  River  region  appeared  to  bo  chiefly,  if  not  wholly,  of  this  spe- 
cies, as  several  species  examined  certainly  were.  At  some  points,  they 
*ere  extremely  abundant,  outnumbering  the  other  Ducks. 

The  F.  marila  undoubtedly  occurs,  during  the  migration  at  least,  if 
Hot  also  in  the  breeding-season. 

FULIGULA  OOLLAUIS,  (DoRoran)  Bp. 

Ring  necked  Duck. 

Specimen  seen  in  Mr.  Daw  Ron's  collection. 
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FCXIGULA  VALLI8NEBIA,  {Wfls.)  Btepk. 
Canvas-back  Duck. 

The  breeding  resorts  of  tbis  celebrated  and  much  over-rated  bird 
for  a  long  time  considered  uncertain,  and  its  eggs  have  not  long  baa 
known.  They  were  discovered,  I  think,  by  the  late  Mr.  1L  Kennicott  ti 
the  northwest  port  of  British  America.  Mr.  W.  H.  Dall  speaks  of  ft* 
Canvas-back  aa  breeding  abundantly  on  the  Yukon,  and  Dr.  J.  S.  Hew- 
berry  fonnd  it  "more  numerous  than  any  other  Ducks*  in  the  Cascade 
Mountains  in  summer.  At  Turtle  Mountain,  in  July,  I  saw  seven! 
broods  of  partly  grown  young;  a  number  were  secured,  with  a  pant 
bird,  so  that  there  is  no  doubt  of  the  correctness  of  the  tdentincatfca. 
In  most  of  the  region,  however,  the  bird  is  less  numerous  than  the  Bed- 
head. 

FULIGULA  FEKINA  AMEBICAXA,  (Ejrf.)  Cones. 
Bed  head  Ducik. 

Abundant  throughout,  but  whether  breeding  or  not' was  left 
mined.    None  were  seen  or  at  least  recognised  excepting  in  the  migrtf- 
rag  season. 

BUCEPHALA  ISLANDICA,  (Gm,)  Bd. 
Booet  Mountain  Golden-eye. 

I  was  greatly  interested  to  find  this  species  breeding  in  the 
Mountains.  A  brood  of  young,  accompanied  by  the  female,  was  M 
on  one  of  the  little  side-pools,  surrounded  by  timber,  at  onr  camp  M 
Chief  Mountain  Lake;  tbe  old  bird  and  two  of  the  young,  outof  fire  of 
six,  were  secured  by  one  of  tbe  officers  of  the  military  escort,  who  audi 
over  tbe  flappers  to  me,  but  seemed  so  disinclined  to  part  with  tbe  tU 
one  that  1  did  not  press  tbe  matter,  altboagh  I  greatly  desired  the  spe- 
cimen. This  is,  I  believe,  the  first  recorded  instance  of  the  oecarresM 
of  tbe  species  during  the  breeding-season  in  the  United  States. 
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BUCEPHALA  CLANGULA,  {Linn.)  Cones. 

Golden-eye. 

Supposed,  on  good  grounds,  to  occur  during  tbe  migrations,  tboagi 
not  observed,  at  any  rate  not  recognized,  by  myself. 
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BUCEPHALA  ALBEOLA,  [Linn.)  Baird. 

BUFFLEHEAD. 

This  Duck  is  among  the  commonest  species  after  the  fall  migration; 
id  I  hare  reason  to  believe  that  it  nests,  in  limited  numbers,  in  North- 
n  Dakota,  as  it  certainly  does  in  the  Milk  River  country.  At  Turtle 
ountain  I  found  young  birds  in  July,  bat  they  were  able  to  fly,  and 
ay  not  have  been  hatched  on  the  spot. 
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HISTRIONIOUS  TORQUATUS,  [Linn.)  Bp. 

Hableqcin  Duck. 

It  was  my  good  forlune  to  determine  the  breeding  of  this  Dock  iu  tbe 
acky  Mountains  of  tbe  United  States.  There  is  iu  tbe  National  Col- 
ction  an  egg  cut  from  a  bird  taken  by  Dr.  Hay  den  somewhere  in  the 
oantains  May  31,  warranting  inference  of  the  fact  here  established, 
roods  of  flappers  were  discovered  on  a  clear  brawling  stream  near  tbe 
imp  on  Chief  Mountain  Lake,  and  several  of  them,  including  tbe 
other  of  one  of  tbe  broods,  were  secured.  The  nest  wns  not  found. 
i  was  probably  in  the  hollow  of  a  tree  near  tbe  spot  The  birds 
■owed  great  powers  of  swimming  and  diving  in  the  turbulent  stream, 
here  they  seemed  as  much  at  home  as  the  family  of  Dippers  [Cinctus) 
tat  was  seen  with  them.  When  disturbed,  the  old  bird  flew  away  low 
cer  the  water,  while  others  sank  bock  quietly  till  only  the  head 
iinained  in  view,  much  like  Grebes.  Some  sought  refuge  behind  and 
eneath  a  little  cascade,  screened  by  the  whole  volume  of  water  that 
■aped  over  a  projecting  rock.  One  of  the  broods  was  seen  swimming 
nietly  in  a  pool  near  the  lake. 
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ERISMATURA  RUBLDA,  (With.)  Bf. 

Ruddy  Duck. 

Common,  and  breeding  In  suitable  localities  throughout  the  region. 
At  Turtle  Mountain,  it  van  nesting  in  numbers  in  the  pooh,  when  to 
young  were  observed,  still  unable  to  fly,  the  latter  part  of  July  sad 
early  in  August.    Several  specimens  of  various  ages  were  secured. 
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MBRODS  CUCULLATUS,  Linn. 

Hooded  Mekqansbb. 

This  is  the  only  species  of  the  genus  actually  observed  by  the  Con- 

mission,  though  the  other  two  doubtless  also  occur,  at  least  dnriugtss 

migrations.    It  breeds  in  this  region. 
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PELECANU3  TRACHYRHYNOHUS,  Lath, 

White  Pelican. 

Ad  old  female,  in  sickly  condition,  was  shot  ifom  tbe  steamer  ss  *t 

neared  Pembina,  and  1  beard  of  one  or  two  other  specimens  shot  on  the 

Red  River  about  this  point  in  Mar.    The  species  was  only  once  again 

observed,  namely,  at  La  Riviere  do  Lac,  near  Mouse  River,  early  in 

September.    A  few  individuals  were  seen,  but  tbe  locality  did  not 

appear  to  be  a  breeding-place,  nor  did  I  find  any  such  elsewhere. 
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GRACULUS  DILOPHU8,  Sic. 

Double-chested  Cobmoeant. 

Once  observed  on  the  Bed  River,  near  Pembina,  late  in  May. 

LARUS  ARGENTATUS  SMITHSONIANFS,  Cones. 

American  Herring  Gull. 

A  specimen  was  shot  by  Mr.  J.  H.  Batty  near  Fort  Benton,  Moot, 
ime  of  tbe  large  Gulls  observed  in  September  during  our  boat  voyage 
inn  the  Missouri  may  have  been  of  tbis  species,  but  nil  that  were  fully 
entitled  were  L.  dttawarensis. 
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LARDS  DELAWARENSIS,  Ord. 

Ring-billed  Gull, 

A  considerable  nock  of  this  species  was  seen  hovering  over  Riviere  de 
ac  about  the  middle  of  September,  and  two  specimens  were  secured.  It 
as  not  again  identified  to  my  satisfaction  until  tbe  following  season, 
hen  it  was  seen  in  considerable  numbers  on  a  large  poo]  close  by  Chief 
ountain. 
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LARUS  FltASKLINI,  Rivh. 

FRASKLix'a  Rosy  Gull. 

The  egg  of  tbis  species  has  been  described  by  Prof.  Alfred  Newton, 
am  a  specimen  taken  in  the  adjoining  Britisli  Province  of  Manitoba, 
id  a  specimen  was  shot  on  Turtle  Mountain  July  30,  fully  fledged,  yet 
■  young  that  I  judged  it  had  beeu  hatched  not  far  from  tbe  spot.  No 
■ceding  colonies,  however,  of  this  or  indeed  any  other  Gull  were 
(served  by  me  in  any  portion  of  tbe  region  surveyed. 
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HYDROCIIEL1DON  LARIFOEM1S,  (Z<»».)  Cones. 

Black  Teen. 

This,  the  only  representative  of  the  Sterw'tice  observed  by  the  Con- 
mission,  was  found  breeding  at  Pembina  in  June,  and  subsequent); 
seen  during  August  along  the  Mouse  River.  On  one  of  the  prairie 
slooghs  at  Pembina — the  same  that  I  have  spoken  of  as  the  breeding 
resort  of  the  Yellow-headed  Blackbirds — a  colon;  of  perhaps  twenty 
pairs  was  established.  As  usual  during  the  breeding- season  with 
Terns,  the  birds  were  very  fearless  when  their  nesting-place  was  in- 
vaded, and  I  regret  to  say  that  the  colony  was  broken  op  in  conse- 
cinence,  as  1  desired  to  secure  a  good  series  of  specimens  in  fnll  dress- 
No  eggs  were  found  until  the  latter  part  of  the  month.  It  required 
sharp  scrutiny  to  discover  them,  as  they  lay,  without  any  preparatiM 
lor  their  reception,  directly  upon  the  soaking,  matted  masses  of  kit 
year's  reeds,  and  were  closely  assimilated  in  color.  They  were  indiffer- 
ently two  or  three  in  number,  oftener  the  latter;  average  samplv 
measured  1.3.1  in  length  by  0.9o  iu  breadth.  The  coloration  is  no: 
peculiar  in  comparison  with  that  of  other  Terns'  eggs. 
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PODICEPS  AUEITU3  CALIFORNICUS,  (Heerm.)  Coues. 

Amekioan  Eared  Grebe. 

I  was  much  interested  to  find  this  species  (not  common  in  collections, 
id  until  recently  supposed  to  be  exclusively  Western)  breeding  abun- 
antly  on  Turtle  Mountain,  one  of  tbe  easternmost  localities  where  it  has 
een  observed.  Toward  the  latter  part  of  July  and  during  tbe  first  two 
■eeks  of  August,  tbe  young,  still  unable  to  fly,  and  in  charge  of  the 
arents,  were  observed  at  the  locality  mentioned,  and  at  points  along 
le  Mouse  River.  Some  old  birds  in  full  breeding- dress  were  secured. 
fitb  these  the  change  begins  in  August,  but  traces  persist  for  several 
eeks.    I  noticed  nothing  peculiar  in  tbe  habits  of  tbe  species. 

LMof 


i 

i     * 

3   l« 

1 

Locality.           :        Date. 

Collector. 

i 

N 

i 

fl  nl  n  re  of  *p*r  im  en , 
nod  rem»rL«. 

K7  .'.--. 

Turll,.     Monuuln,  I  July  3»,  1*13 

1 

| 

...<lo |Aog.    1.1SI3 

Mon«  liiver.  Oak  ..  A  he.  10,  1B73 

Elliott  l.'miM. 

1190 

l.iXi 
13.10 

*  pdgB    of    HOlHl 
onuigo:  billl.tacki 

black  i*h  an  outer 

■idCBtldoUHloB. 

Skin. 

A  «*!..!.  l»13 

g    tf 

Skin  ,    toodk    of 

No*.  JHS-30. 
Skin. 

a»l 

1     :::: 

AORi33,le13 

...Jo 

I4«t 

li.'fto 
11.10 

AD 

as 

SI.SS 
ft  SO 

lis 

f* 

...do 

....llo 

Aug  M,  1BT3 

Ari-. -.'.I.  l.--,:t 
s.iil.   'J.  ]--:! 
Sept..    !»,  1--1 

.....In 

....do 

.-.do 

....do 

...do. 

4.75 

....do. 

ten  ... 

Iloa.lwiitoniofMllk 
Kivet,  Mont. 

Aug.  30,181* 

i 

■-*" 

1 

PODICEPS  CORNUTUS,  Gm. 

Horned  Grebe. 

Like  tbe  last  species,  the  Horned  Grebe  was  found  breeding  in  the 
led  River  region.  On  the  20th  of  June,  1873,  I  took  a  set  of  four 
ewly  laid  eggs  from  one  of  tbe  prairie  sloughs  near  Pembina.  They 
'ere  deposited  on  a  matted  bed  of  decaying  reeds  soaking  in  the  water. 
■ater  in  tbe  same  season,  during  the  latter  part  of  July,  newly  hatched 
otmg  were  observed  swimming  on  tbe  pools  about  the  base  of  Turtle 
fountain.  In  this  locality,  and  elsewhere,  in  August  and  September, 
lie  two  species  were  generally  found  together;  and  both  were  very 
bundant. 
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PODILYMB17S  PODICEPS,  [Linn.)  Later. 

Dabchick. 

Observed  in  (be  same  situations  as  tbe  last  two  species,  batlenbi 
quently  tban  either  of  t  lieu..  Chicks  still  unfledged  were  taken  ao  H 
as  August  7.  Tbe  streaking  of  tbe  bead  of  tbe  young  bird,  bqbbm 
to  be  peculiar  to  this  species,  and  once  made  the  basis  of  a  new 
is  shared  by  others,  as  P.  cornvtut,  for  example. 
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BIBLIOGRAPHICAL  APPENDIX. 

Besides  tbe  several  general  works  on  North  American  Omiibulw? 
which  bear  in  due  part  upon  tbe  Birds  of  the  region  snrveyed,  the  fol- 
lowing special  treatises  since  Lewis  and  Clarke,  relating  to  the  Avifumu 
of  the  Boundary  and  adjacent  portions  of  the  country,  may  be  advan- 
tageously consulted  : —  . 

1831.  Swainaon,  W,,  and  Richardson,  J.  Fauna  Boreal  i-  American  a ;  or  tbe  Zooloff 
iff  tho  northern  parte  of  British  America:  [etc.]  Part  Second,  The  Bu* 
lly  William  Swaiuson,  Esq.,  [etc.]  and  John  Richardson,  M.  D.,  [etc.]  U* 
ilon:  John  Murray.     JfcHI.    4to.    pp.  Ixvi,  534,  pis.  34-73,  woodcuts  41. 

Tbla  remains  the  standard  trealiM  on  the  Birds  of  BriHsbAnMrloa.andlapankBlaill'M 
In  uccounia  of  the  Ornithology  of  tbe  Saskatchewan  Region. 

1837.  Townsend,  J.  K.     Description  of  Twelve  New  Species  of  Birds,  cliieUv  from  tt< 


<Jor 


i.  Acad.  Nat.  Sci.  Pliila.  vii,  U31,» 


1839.  Townsend,  J.  EL  List  of  tbe  Birds  Inhabiting  the  Region  of  the  Rocky  MotiI- 
nins,  tbe  Territory  of  the  Oregon  ami  the  North  West  Coaat  of  Atnerk* 
<  Jonru.  Acad.  Nat.  Sci.  Phila.  viii,  18;»,  pp.  151-158. 
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».  Townaend,  J.  K.    Narrative  of  a  Journey  Across  the  Rooky  Mountains  to  the 
Columbia  River,  [etc.]    Philadelphia.    1839.    8vo.    pp.  viii,  352. 
The  Appendix,  pp.  331-352,  contains  a  catalogue  of  the  Birds  observed  in  Oregon. 

>— 11.  Maximilian,  Prinz  zu  Wied.    Reise  in  das  innere  Nord-Amerika  in  den 
Jahren  1832  his  1834.     Coblenz.    2  vols.    4to.    Vol.  i,  1839;   vol.  ii,  1841. 
French  translation,  Paris,  8vo,  3  vols.,  1840-1843. 
Particularly  full  on  the  Birds  of  the  Upper  Missouri  Region. 

.  Cabot,  J.  E.  Lake  Superior:  its  Physical  Character,  Vegetation  and  Animals 
[ere]  By  Louis  Agass'.z.  Boston :  Gould,  Kendall  and  Lincoln.  1850.  1vol. 
*vo. 

Chap.  VIII.  Report  on  the  Birds  collected  and  observed  at  Lake  Superior.  By  J.  E. 
Cabot,  pp.  383-385.  German  translation  of  the  same,  in  Naumannia,  ii,  Heft  ii,  1852,  pp. 
64-06.  • 

.  Hoy,  P.  R.  Notes  on  the  Ornithology  of  Wisconsin.  <  Trans.  Wise.  State  Agric. 
Soc.  1852;  pp.  841-364.  Also,  <  Proc.  Acad.  Nat.  Sci.  Phila.  vi,  1853,  pp.  304- 
313,  '381-385,  425-429. 

Treats  of  283  species. 

.  Barry,  A.  C.  [On  the  Ornithology  of  Wisconsin.]  <  Proc.  Boat.  Soc.  Nat.  Hist, 
v,  1854,  pp.  1-13. 

Annotated  list  of  218  species. 

.  Head,  J.  F.   Some  Remarks  on  the  Natural  History  of  the  Country  about  Fort  Rip- 
ley. Minnesota.    <  Ninth  Aon.  Rep.  Smiths.  Inst,  for  1854, 1855,  pp.  291-293. 
Treats  briefly  of  about  CO  species. 

.  Kneeland,  S.    On  the  Birds  of  Keweenaw  Point,  Lake  Superior.    <  Proc.  Bost. 
Soc.  Nat.  Hist,  vi,  1857,  pp.  231-241. 
Trvuts  briefly  of  147  species. 

-0.  Maximilian,  Prinz  zu  Wied.  Verzeichniss  der  Vogel,  welche  anf  einer  Reise 
in  Nord-Amcrica  heobachtet  wurden.  <  Journal  fur  Ornith.  vi,  1858,  pp.  1-29, 
97-124,  177-205,  257-284, 337-354,  417^445 ;  vii,  1859,  pp.  81-96. 

.  Blakiston,  T.  Scraps  from  the  West.  <  Newman's  Zoologist,  xvii,  1859,  pp. 
6318-0325,  0373-0376. 

yield-noted  on  birds  of  the  Saskatchewan,  &c. 

.  Cooper,  J.  O ,  and  Suckley,  O.    The  Natural  History  of  Washington  Territory. 

4to. 

A  reissue,  under  another  name,  of  parts  of  the  xii.  vol.  of  the  Pacific  Railroad  Surrey  Re- 
ports, and  containing  a  general  treatise  on  the  Ornithology  of  Washington  Territory. 

.  Bell,  K.    Catalogue  of  Birds  collected  and  observed  around  Lakes  Superior  and 
Huron  in  1860.    <  Canadian  Nat.  and  Geol.  vi,  1861,  pp.  270-275. 
From  the  Report  of  the  Geological  Survey  for  1800.    77  species. 

-2.  Blakiston,  T.    On  Birds  collected  and  observed  in  the  Interior  of  British 
North  America.    <Thc  Ibis,  iii,  1861,  pp.  314-320;  iv,  1862,  pp.  3-10. 
More  particularly  of  the  Saskatchewan  Region. 

Hayden,  P.  V.    On  the  Geology  and  Natural  History  of  the  Upper  Missouri. 
<  Trans.  Auier.  Philos.  Soc.  (J),  xii,  1*62.  pp.  1-21*.    Repnb.  Phila.    C.  Sherman 
«fc  Son.     1*62.    4to. 
Contains,  pp.  151-176,  an  extended  and  important  article  on  the  Birds. 

Blakiston,  T.    On  the  Birds  of  the  Interior  of  British  America.     <  The  Ibis,  v, 
1*63,  pp.  39-87,  121-155. 

A  nearly  complete  and  fully  annotated  lint  of  the  Birds  of  British  America,  superseding 
hia  previous  fragmentary  accounts. 


S0O 


i« 


BUUdETOI  OTCTKD  STATES  GSOftb&DfiAIi  MAfe^EI. 


1864.  Lord,  J.  K.   Lirtef  Bh^eoPe^dMidpr^^todbytfaaBd^irorih 

Bcnndary  Ckmnniaston  to  the  Royal  Artillery  Institntiott.    <Fro&  Boy.  Arty1 
Inst  1864,  pp.  110-198. 

glspeoiss. 

1805.  Boy,  P.  R.  Journal  of  an  Exploration  of  Western  Mfasonrf  In  1864,  under  tst 
Auspices  of  the  Smithsonian  Institution.  <  Nineteenth  Ami.  Sep.  Boritis. 
Inst,  for  1864, 1865,  pp.  431-438. 

The  narrative  relates  largely  to  birds,  and  oimslaflaa  with  a  ■nil— 1  Haft  of  IB  sjass 
observed. 

1865.  Lord,  J.  K.    Catalogue  of  Birds,  Neats  and  Eggs  oolleoted  in  North* West  A»e> 

ica.    <Proc  Boy.  AxVj  Inst  1866,  ppC  337-339. 

1868.  Allen,  J.  A.  Notes  on  Birds  observed  in  Western  lows,  [etc.]  <lissn.  BostSse. 
Nat  Hist,  i,  pt  iv,  art  xiiir  1868,  pp.  488-606. 

1866.  Brown,  XL    Synopsis  of  the  Birds  of  VanoouTer  Island.     <lbis,  &d  sec  ir, 

1868,  pp.  414-428. 
Annotated  list  of  133  spesies. 

1868.  Qnnn,  D.    Notes  of  an  Egging  Expedition  to  Shoal  Lake,  Weal  of  Lake  Wise* 

peg.     <  Twenty-second  Ann.  Rep.  Smiths.  Inst  for  1867, 1868,  pp.  487-48. 

1869.  Cooper,  J.  O.    Notes  on  the  Fauna  of  the  Upper  Missouri.     <Amer.  Nat  ffi, 

1869,  pp.  294-299. 

1869.  Cooper,  J.  G.    The  Fauna  of  Montana  Territory.    <  Amur.  Nat.  ii,  1860,  pp.  5»- 
600 ;  iii,  1869,  pp.  31-35, 73-84 ;  also  p.  224. 
These  articles  include  fleld-notos  on  many  of  the  birds  of  Dakota  and  Montana. 

1871.  Stevenson,  J.  A  List  of  the  Mammals  and  Birds  collected  in  Wyosning  Tarn*  \ 
tory  by  Mr.  H.  D.  Smith  and  Mr.  James  Stevenson,  during  the  expedition  of 

1870,  <  Rep.  U.  S.  Geol  Surv.  (Hayden'B)  for  1870, 1871,  pp.  461-466. 

Nominal  list  of  194  species  of  birds. 

1871.  Trippe,  T.  M.    Notes  on  the  Birds  of  Minnesota.     <Proc.  [Comm.]  Essex  lost. 

vi,  1*71,  pp.  113-119. 
Annotated  list  of  138  species. 

1872.  Allen,  J.  A.    Notes  of  an  Ornithological  Reconnoissauce  of  Portions  of  Kansas, 

Colorado,  Wyoming  and  Utah.     <  Bull.  Mug.  Comp.  Zool.  iii,  No.  6, 1872,  pp. 
113-183. 
Contains  much  important  matter. 

187*2.  Bruhin,  T.  A.    Unsere  gefiederten  Winterg&ste.     <  Zool.  Gart.  xiii,  1872,  pp. 
157,  158. 
Notes  on  a  few  winter  birds  of  Wisconsin.  • 

1872.  Holden,  C.  H.,  and  Aiken,  C.  E.    Notes  on  the  Birds  of  Wyoming  and  Colorado 

Territories.    By  C.  H.  Ilolden,  Jr.   With  additional  Memoranda  by  C.  £.  Aiken. 
Edited  by  T.  M.  Brewer.     <  Proc.  Boat.  Soc.  Nat  Hist,  xv,  1872,  pp.  193-210. 

142  species  treated. 

1873.  Coues,  E.    Notes  on  Two  little-known  Birds  of  the  United  8tates.     <Amtf. 

Nat.  1873. 
Centronyx  bainli  and  Neocoryt  gpraguii;  observations  made  by  the  Boundary  Commissio*. 

1873.  Merriam,  C.  H.    Report  on  the  Mammals  and  Birds  of  the  Expedition.    <  Sixth 
Ann.  Rep.  U.  S.  Geol.  8nrv.  (Hayden'a)  for  1872, 1883,  pp.  661-715. 

Treats  of  numerous  birds  of  Wyoming,  Idaho,  &c 

1873.  Trippe,  T.  M.    Notes  on  the  Birds  of  Southern  Iowa.     <  Proc.  Boat.  8oc  Nat 
Hist,  xv,  1873,  pp.  229-242. 
Treats  of  169  species. 
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1874.  Allen,  J.  A.    Notes  on  the  Natural  History  of  Portions  of  Dakota  and  Montana 
Territories,  etc.     <  Proc.  Boat.  Soc.  Nat.  Hist,  xvii,  1874,  pp.  33-86. 
Birds,  pp.  44-68.    Annotated  list  of  118  species. 

1874.  Cones,  £.  Birds  of  the  Northwest :  A  Handbook  of  the  Ornithology  of  the  Re- 
gion drained  by  the  Missouri  River  and  its  Tributaries.  Washington :  Gov- 
ernment Printing  Office.    1874.    1  vol.    8vo.    pp.  xii,  791. 

1874.  Cones,  B.    On  the  Nesting  of  Certain  Hawks,  etc.     <  Amer.  Nat.  viii,  1874,  pp. 
596-603. 
Field-notes  made  by  the  Boundary-  Commission  in  Montana  in  1874. 

1874.  Hoy,  P.  R.    Some  of  the  Peculiarities  of  the  Fauna  near  Racine  [Wisconsin]. 

<  Trans.  Wise.  Acad,  ii,  1874,  pp.  120-122. 

1875.  Grinnell,  Q.  B.    Report  of  a  Reconnoissanoe  of  the  Blaok  Hills  of  Dakota,  made 

in  the  Summer  of  1874.    By  William  Ludlow,  [etc.]    Washington.    Govern- 
ment Printing  Office.    1875.    4 to.   p.  121. 
Zoological  Beport  by  George  Bird  GrinnelL    Birds,  pp.  85-103.   Field-notes  on  110  species. 
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IT.  XXVI.-NOTES  ON  A  COLLECTION  OF  FISHES  FROM  THE 
RIO  GRANDE,  AT  BROWNSVILLE,  TEXAS-CONTINUED/ 


By  D.  S.  Jordan,  3L  D. 


A  portion  of  the  collection  of  fishes  from  the  Rio  Graude  noticed  on 
.  395-406  of  this  Bulletin  were  accidentally  separated  from  the  rest, 
([  escaped  attentiou  until  the  preceding  pages  had  gone  to  press.  In 
s  lot  are  the  following  additional  species : — 

Genus  XENOTIS  Jordan. 

Xenotis  breviceps  (Baird  &  Girard)  Jordan. 

3 — Pomotis  breviceps  B.  &  G.,  Proc.  Ac.  Nat.  So.  Phila.  p.  390. 

Pomotis  breviceps  B.  &.  G.,  Marcy's  Expl.  Rod  River,  Zool.  p.  246,  pi.  13,  1853. 

Pomotis  breviceps  Girard,  U.  S.  Pao.  R.  R.  Expl.  Fishes,  p.  28,  1858. 

Ichthelis  breviceps  Jordan  &  Copeland,  Check  List  Fishes  N.  A.  p.  138,  1876. 

Xenotis  breviceps  Jordan,  Ball.  U.  8.  Nat.  Mns.  x,  p.  36,  1877. 
A— Pomotis  nefastus  B.  &  G.,  Proc.  Ac.  Nat.  So.  Phila.  p.  24  (not  Pomotis  aquilensis 

B.  &  G.). 
S — Pomotis  popei  Girard,  Pac.  R.  R.  Expl.  Fishes,  p.  26. 

Xenotis  popii  Jordan,  Bull.  U.  S.  Nat.  Mus.  x,  p.  36,  1877. 

\  single  half-grown  specimen,  agreeing  well  with  the  descriptions  of 
astus  and popiiybut  not  distinguishable  by  me  from  X.  breviceps,  which 
scies  seems  to  be  generally  distributed  in  Texas.  The  specimens  in 
>  National  Museum  labelled  (by  Dr.  Girard!)  Pomotis  aquilensis  hi- 
de two  species,  the  one  a  Xenotis,  and  probably  identical  with  Xeno- 
breviceps,  the  other  a  Lepiqpomus,  probably  identical  with  Lepiopomus 
TuIuh.  The  original  aquilensis  belonged  to  the  latter  type,  so  the 
me  may  be  provisionally  treated  as  a  probable  synonym  of  pallidus. 
e  other  specimens  are  probably  those  originally  called  nefastus,  and 
>m  to  be  referable  to  Xenotis  breviceps.  X.  breviceps  is  closely  related 
X.fallax,  but  appears  to  be  distinct. 

Genus  PCECILICHTHYS  Agassiz. 

(Astalichthys  Lo  Vaillant ;  OUgocephalus  Girard.) 

PcECiLicnTHYS  lepidus  (Baird  &  Girard)  Girard. 

'ti—lloleosoma  lepida  B.  &  G.,  Proc.  Ac.  Nat.  Sc.  Phila.  p.  (388. 

Pacilichthys  lejridus  Girard,  Mex.  Bound.  Snrv.  Ich.  p.  11,  pi.  8,  f.  14-17,  1859. 
OUgocephalus  lepidus  Girard,  Proc.  Ac.  Nat.  8c.  Phila.  p.  07,  1851). 


*  [From  p.  406,  antea.— Ed] 
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BoUommm  lepidmm  GDxTHn»  Cat.  Flah.  Brit  Mu.  1,  p.  77f  IfiGflL 
Bolnnm*  Itpidtm  L»  Vaiixakt,  BecherchesinrleaPbliioiMdca 

N.  A.  (  JRtawtoHMtfcfo),  p.  90, 1673. 
PactUohtky  kfUhu  Jordajt  4l  Copelaxd,  Cheek  List*  p.  163, 187ft. 
PteoUfoftfftjt  Igrfdtet  Jobdah,  BalL  U.  €.  Ha*.  Mas.  x,  p.  14 1817. 

Several  small  specimens  agreeing  closely  with  GiranPs  figure  tad 
sen ption,  excepting  that  the  spinous  dorsal  is  higher  and  the  two 
more  closely  approximated  than  is  represented  by  him.    This 
appears  to  be  a  typical  Pcccilicthyi,  related  to  P.  variatu*.    The 
transverse  bars  were  doubtless  bine  in  life.    GiranPs  original  types! 
Bio  Leona,  Texas,  are  still  preserved  in  the  museum. 

Genus  FUNDDLUB  Lacppfcda, 

Fundulus  zebea  (Girard)  Gtinther. 

1809— Hgdrargyra  tebra  Girard,  Floe.  Ae.  Nat.  8c  Pbila.  p.  60. 

Fundului  nbra  Gtftrnna,  Cat  Fith.  Brit  Mob.  vi,  p.  384, 1867. 

Fundulu$  ttbra  Jordan  4-  Copbxahd,  Cheek  Liat  Fishes  N.  A.  p.  141, 187& 

Numerous  specimens,  agreeing  very  well  with  Girard's  account  Tto 
species  has  a  much  larger  anal  fin  than  Hfdrargym  tfattffr,  with  wktak 
it  is  associated  in  this  collection.  The  specimens  are  also  much  shorter 
and  more  chubby  than  H.  stmilU,  and  different  in  coloration*  The  get 
eral  hue  is  dark  olive,  crossed  by  numerous  irregular,  whitish 
about  as  wide  as  the  darker  interspaces.  These  bands  are  quite 
ble  in  number  aud  position,  some  specimens  having  fully  twice  as  maaj 
as  others. 

The  coloration  is  very  similar  to  that  of  Fundulus  menana  Jordan  and 
Copeland,  from  Wisconsin  and  Northern  Illinois.  The  specimens  an 
not  in  good  enough  condition  for  me  to  be  certain  as  to  the  number  tf 
brancliiostegals.  I,  however,  count  five,  and  therefore  refer  the  specie! 
to  Fundulii8  rather  than  to  Hydrargyra. 

Genus  GAMPOSTOMA  Agassiz. 

Campostoma  foemosulum  Girard. 

Further  specimens  of  this  species  indicate  that  it  differs  from  &**> 
malum  in  the  smaller  and  more  pointed  head,  and  in  the  much  greater 
compression  and  elevation  of  the  body  in  the  adult  The  scales  are  ah* 
rather  smaller  than  in  C.  anomalum. 

Genus  PIMEPEALES  Rafinesqne. 

(Pimephales  Rafinesque ;  Hyborhynchus  Agaasiz.) 

Pimephales  nigellus  (Cope)  Jordan. 

1876— Hyborhynchus  nigellus  Cope,  Rept.  Lieut.  Wheeler's  Expedition  W.  lOOta  Ma*  li 
dian,  p.  671.  |i 

Hybwhynchus  nigellus  Jordan  &  Copeland,  Check  List  Fishes  N.  A.,  p.  147,183*. 
1878 — Pimephales  promelas  Jordan,  p.  402  of  the  present  paper  (not  of  BafiDesgaa). 
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Examination  of  larger  and  better-preserved  specimens  of  the  species 
eferred  to  on  page  402  as  Pimephales  promelas  shows  that  they  do  not 
vu\y  belong  to  that  species,  but  to  Professor  Cope's  Hyborhynchus  nigel- 
it*.  In  my  opinion,  the  group  called  Pimephales  and  Hyborhynchus 
«n  no  longer  be  regarded  as  distinct  genera.  The  present  species  has 
entirely  the  appearance  of  Pimepluiles ;  iu  fact,  it  carries  the  peculiar 
Ibrtn  and  coloration  of  that  genus  to  an  extreme.  Its  lateral  line  is, 
however,  almost  as  complete  as  in  Hyborhynchw.  The  tubes  are,  how- 
ever, entirely  wanting  on  the  last  four  or  five  scales,  and  irregularly  so 
on  some  of  the  scales  along  the  sides.  The  description  given  by  Pro- 
lessor  Cope  is  entirely  accurate.  One  of  my  specimens  is,  however, 
still  blacker,  the  whole  dorsal  fin  and  nearly  the  whole  head  being  jet- 

ol&ck 

Genus  CYPRINELLA  Girard. 

Cyprinella  complanata  (Girard)  Jordan. 

1856 — Montana  complanata  Girard,  Proc.  Ac.  Nat.  Sc.  Phila.  p.  200. 

Montana  complanata  Girard,  U.  S.  Mex.  Bound.   Sarv.  Ichthyol.  p.  56,  pi.  31,  f. 
17-20, 1859. 

Montana  complanata  Jordan  &  Copeland,  Check  List  Fishes,  p.  153,  1876 . 
1856— Montana  coucki  Girard,  Proc.  Ao.  Nat.  Sc.  Phila.  p.  201. 

Montana  coucki  Girard,  U.  S.  Mex.  Bound.  Sarv.  Ichth.  p.  57,  pi.  30,  f.  21-24. 

Montana  couchii  Jordan  &  Copeland,  Check  List  Fishes,  p.  154, 1876. 
1856 — Moniana  gibbosa  Girard,  Proc.  Ao.  Nat-.  Sci.  Phila.  p.  201. 

Montana  gibbosa  Girard,  U.  S.  Mex.  Bonnd.  Surv.  Ichthyol.  p.  57,  pi.  30,  f.  9-12. 

Moniana  gibbosa  Jordan  &  Copeland,  Check  List  Fi6hes  N.  A.  p.  153, 1856. 
1878—  Cyprinella  bubalina  Jordan,  present  paper,  p.  403. 

Examination  of  additional  specimens  has  shown  me  that  the  dental 
formula,  1-4, 4-1,  noticed  on  my  first  specimen,  was  probably  accidental, 
and  that  the  reference  of  most  or  all  of  these  deep-bodied  Cyprinelke  to 
C.  bubalina  is  erroneous.  Girard's  types  of  his  gibbosa  and  complanata 
were  from  Brownsville.  My  specimens  agree  fairly  with  the  figures  of 
both, — decidedly  best  with  gibbosa,  however.  The  descriptions  of  both — 
as  of  all  his  species  of  Moniana — are  valueless.  The  younger  specimens 
agree  well  with  the  figure  of  M.  couchij  which,  coming  from  the  neigh- 
boring province  of  New  Leon,  is  very  likely  the  same.  I  therefore  unite 
coucki,  gibbosa,  and  complanata  under  the  oldest  name,  complanata, 
although,  as  above  stated,  the  figure  of  gibbosa  is  the  most  satisfactory. 
A  characteristic  color  marking  will  probably  usually  distinguish  what  I 
call  complanata  from  related  species.  The  membrane  between  the 
branches  of  the  lower  jaw  in  most  specimens  bears  a  conspicuous  black 
spot.  In  a  very  few,  however,  this  is  silvery.  Cyprinella  forbesi,  lately 
described  by  me  from  Southern  Illinois,  is  a  closely  related  species,  but 
wants  this  spot,  and  is  somewhat  different  in  form.  These  small  fishes 
are  exceedingly  difficult,  and  until  some  one  can  study  a  large  series  of 
fresh  specimens  representing  the  different  species,  any  arrangement  of  , 
them  must  be  regarded  as  merely  provisional.    Dr.  Girard's  treatment 
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of  them  is  perhaps  as  unsatisfactory  a  piece  of  work  as  has  yet  been 
done  in  American  ichthyology.  Any  one  who  doubts  this  may  read  the 
descriptions  of  Montana  couchi,  Moniana  rutila^  and  Montana  gracdix  as 
given  by  Girard,  and  then,  as  suggested  by  Dr.  Giiuther,  compare  with 
each  other  the  two  figures  given  of  Moniana  frigida.  The  description 
are  throughout  worthless  for  purposes  of  identification,  and  the  figures 
are  executed  by  an  artist  who  made  in  the  same  way  all  the  fishes  drawn 
*4  at  one  sitting".  Montana  alburncllus,  Cliola,  Meda,  Algoma,  Dionda, 
or  what  not,  the  figures  show  the  same  physiognomy. 

Genus  PIIENACOB1US  Cope. 

( Phenacobius  Cope ;  Sarcidium  Cope.) 

Piienacobius  scopiferus  (Cope)  Jordan. 

lw72 — Sarcidium  scopiftrum  Coi'ti,  Hayden  Geol.  Surv.  Wyoming,  1H70,  p.  440. 

Sarcidium  scopifcrum  Jokdax  <fc  Copkland,  Check  List  Fishes  N.  A.  p.  140,1^76. 

Phcnacobiu*  acop[fcni*9  Jordan',  Man.  Vert.  ed.  2<1,  p.  *2U9,  lb/8. 
1W7G — Phcnacobiim  ten-lulu*  var.  liwtvrnu*  Nelson,  Hall.  Ills.  Mus.  Nat.  Hist,  i,  p.  46 
1^70. 

Phtuacohius  Hoslernus  Jordan  &  Copkland,  Check  List,  p.  149,  1876. 

A  single  good  specimen,  apparently  belonging  to  Professor  Cope1* 
species.  The  head  is,  however,  shorter  and  thicker  than  in  the  types  of 
scopiferus,  and  the  body  is  stouter.  The  head  is  contained  4|  times  ia 
the  length,  being  thus  about  equal  to  the  depth  of  the  body.  I  am  not, 
however,  disposed  to  consider  it  a  "  new  species",  inasmuch  as  in  other 
respects  it  agrees  with  scopiferus.  P.  mirabilis  (Exoglossum  mirahilk 
Grd.)  has  apparently  a  more  slender  body  and  smaller  scales.  These 
species  have  much  narrower  lips  than  the  typical  Phenacobii,  teretulut, 
uninops,  etc.,  but  Sarcidium  can  hardly  be  considered  as  a  distinct  genus. 

(ienus  CARPIODKS  Rafinesque. 

Cakpiodes  cytkinus  (Le  Sueur)  Agassiz. 

Since  the  remarks  on  this  species,  on  page  405,  were  in  press,  I  have 
examined  a  fine  example  of  Carpiodcs  gray!  Cope,  collected  in  the  Rio 
Grande  by  Dr.  Loew.  It  is  evidently  identical  with  my  specimens  from 
Brownsville,  and  agrees  in  every  respect  with  the  figure  of  Ictiobns 
tumidus  in  the  Mexican  Boundary  Survey.  Moreover,  it  is  not  distin- 
guishable from  typical  examples  of  Carpiodcs  darned  is  from  the  Platte 
River,  which  in  turn  cannot  be  at  present  separated  from  the  Eastern 
Carpiodes  cyprinus.  Wherefore  I  propose  to  uuite  all  these  nominal 
species  under  the  oldest  name,  as  Carpiodcs  cyprinus  (Le  Sueur)  Agas- 
siz, until  some  positive  difference  is  shown.  The  species  as  thus  defined 
would  range  from  the  Delaware  River  to  the  Alabama  east  of  the  Alle- 
ghauies,  thence  to  the  Rio  Grande  aud  the  headwaters  of  the  Kansas 
and  the  Platte.  It  is  not  yet  kuown  from  the  Great  Lake  Region  nor 
from  the  Ohio. 
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Dacentrus  lucens,  gen.  et  sp.  nov. 

I  fiud  four  more  specimens  of  the  small  Labroid  fish  referred  to  on 
ge  399.  These  are  larger  and  in  better  condition  than  the  first  one, 
d  I  have  been  enabled  to  examine  the  lower  pharyngeals  of  one  of 
2111.  These  I  find  to  be  uuited,  as  usual  in  this  group,  into  a  broad 
augular  bone,  in  which  I  am  uuable  to  find  a  median  suture.  This 
ne  is  covered  with  rather  large,  close-set,  bluntish -corneal  teeth.  As 
e  lateral  line  is  complete,  and  the  scales  cycloid,  I  place  this  fish 
aong  the  Labridce,  rather  than  amoug  the  Cichlidw,  but  I  am  entirely 
i able  to  locate  it  among  the  genera  of  that  family  known  to  me.  In- 
ied,  I  find  no  description  of  any  species  on  our  coasts  to  which  it  bears 
iy  special  resemblance.  Although  taken  in  fresh  waters,  and  occur- 
Jig  in  a  collection  of  fresh- water  species,  it  is  very  likely  a  salt-water 
sh.  The  present  notice  is  rather  to  call  attention  to  this  fish  than  to 
omplete  its  history.  In  describing  the  species,  I  make  at  present  no 
tterapt  to  separate  its  generic  from  its  specific  characters.  The  ety- 
mology of  Dacentrus  is  £a,  an  intensive  particle ;  xevr/wv,  a  spine,  in  spe- 
ial  allusion  to  the  long  second  spine  of  the  anal  fin.  Body  ovate, 
trongly  compressed,  the  form  Sunfishlike,  much  as  in  the  genus  Cen- 
'archus,  the  depth  being  contained  (in  young  of  less  than  2  inches)  2J 
mes  in  the  length.  Head  large,  moderately  pointed,  its  length  2£ 
mes  in  that  of  the  body,  its  upper  outline  concurrent  with  that  of  the 
ack,  not  making  an  angle  with  it ;  mouth  not  large,  the  jaws  about 
jual,  the  maxillary  not  reaching  to  the  front  of  the  orbit;  upper  jaw 
aite  protractile;  the  lips  not  very  fleshy;  teeth  in  jaws  moderate, 
>nical,  apparently  in  a  single  series;  eye  large,  3  in  head,  its  position 
rther  anterior ;  cheeks  with  three  rows  of  rather  large,  silvery  scales ; 
>ercles  in  all  my  specimens  bare  and  silvery ;  none  of  the  opercular 
>nes  serrated ;  gill  rakers  pretty  long  and  slender,  rather  closely  set. 
ranchiostegals  uncertain,  probably  five. 

Scales  rather  large,  silvery,  cycloid ;  their  number  about  5-37-11. 
iteral  line  running  high  up,  concurrent  with  the  back,  continuous,  not 
terrupted  or  deflected,  very  distinct. 

Fin-rays: — Dorsal,  about  XVIII,  10;  anal,  III,  20,  or  thereabouts; 
•ntrals,  I,  5;  spinous  portion  of  dorsal  much  longer  than  the  soft  part, 
e  spines  gradually  increasing  in  height  to  about  the  sixth,  then  more 
ad u ally  diminishing,  the  highest  spine  a  little  less  than  half  the  length 

the  head.  Along  the  base  of  the  spinous  dorsal  is  a  sheath  of  rather 
rge  silvery  scales.  Anal  spines  somewhat  curved,  the  second  spine 
nsiderably  longer  than  the  first  and  third.  Pectoral  fins  barely  reach- 
g  anal ;  ventral  fins  rather  short ;  caudal  fin  so  broken  that  its  form 
nnot  be  ascertained. 

Colors  obliterated.  The  typical  specimens  are  silvery,  darker  above, 
ithout  distiuct  markiugs  anywhere.    There  are  five  of  these,  varying 

length  from  1£  to  1J  inches.  They  are  doubtless  the  young  of  some 
jh  which  reaches  a  considerable  size* 
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VII -PRELIMINARY  STUDIES  ON  THE  NORTH  AMERI- 
CAN PYRALIDH. 

i. 


By  A.  E.  Gbote. 


To  Prof.  P.  C\  Zeller,  Stettin,  Germany. 


present  paper  I  have  discussed  as  fully  as  possible  the  struc- 
tain  genera  of  North  America  Phycidw.  Several  of  our  species 
to  be  destructive  to  forestry  and  agriculture.  I  have  also  de- 
small  group,  characterized  by  the  flattened  clypeus  and  by  the 
rmrc  having  a  basal  tegumentary  prolongation,  underthe  name 
x.  In  the  Pyralididtt,  I  have  made  some  new  synonymical 
i  and  generic  descriptions,  and  also  enumerated  the  species  of 
otis  which  I  have  seen.  I  am  much  obliged  to  Doctor  Pack- 
opportunity  of  examining  most  of  his  types  in  this  family, 
f  the  obligation  which  science  at  large  owes  to  Professor  Zei- 
jll  as  my  own  indebtedness  to  him  for  determinations,  has 
my  dedication  of  this  little  paper. 

PYKALIDID.E. 

Pbobasea,  ft.  g. 

rominent.  Front  with  a  strong  clypeal  protuberance,  its  outer 
illy  impressed.  Maxillary  palpi  linear,  as  long  as  the  second 
le  labial  palpi,  which  latter  are  moderately  long,  linear,  a  lit- 
ed,  with  moderate  third  joint.  The  scales  on  the  vertex  de- 
ont  of  the  an  ten  n  a3  at  base.  Antennae  simple,  ciliate  beneath. 
s  produced  at  apices,  with  oblique  external  margin,  entire,  12- 
out  of  8,  a  short  furcation  ;  4  and  5  separate,  near  together  at 
nd  wings  8-veined ;  three  iuternal  veins  counted  as  one ;  4  and 
5,  near  together  at  base,  where  they  are  connected  by  a  cross- 
mtinuous  with  the  cross- vein  closing  the  cell.  Edge  of  both 
ttle  ftneven. 

nus  has  a  resemblance  to  the  Noctuid  genus  Acopa  of  Harvey 
pe  of  the  wings  and  somewhat  in  color.  It  may  be  distin- 
y  the  oblique  trausverse  lines  on  the  fore  wings,  the  absence 
3racic  tuft  behind,  and  the  neuration,  while  the  clypeal  pro- 
is  greatly  more  prominent.  The  neuration  agrees  with  the 
genus  Aedis,  except  that  on  the  hind  wings  veins  4  and  5  do. 
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not  spring  from  one  point    I  should  precede  Ompkrnlomm  w 
these  Western  genera. 

Pronuea  $imaU$9  n.  s. 

$  9 .  Ocherons,  sometimes  more  or  less  fuscous  or  blackish, 
in  tone.    Fore  wings  with  indistinct  obliqne  lines,  flecked  with 
Median  space  ocherons,  narrowed  below  median  vein.    Mediii 
dark,  fine,  the  outer  much  projected  subcoetally,  oblique, 
space  fnsoons  or  ocherons.    Bubterminal  shade  white,  more  or  ksl 
distinct  superiorly,  with  a  notch  on  submedian  fold.    Discs!  doti 
a  white  spot  between  them  at  the  place  of  the  reniform ;  this  disedi 
often  diflBcult  to  make  out    Fringes  white  at  base,  interlined.  A1 
minal  punctiform  black  or  dark  line.    Hind  wings  amoky-fusoooi,! 
at  base,  with  an  external  line  picked  out  by  a  following  pale  shade,  i 
uubmedially  sometimes  white-flecked.    A  terminal,  blackish, 
line.    Fringes  white  at  base,  doubly  interlined.    Beneath  pel* 
yellow-fuscous  with  fine,  common,  exterior  line  and  short  doable 
on  primaries  in  place  of  the  diseal  mark.    White  shades  aeooopttjl 
median  lines  on  the  primaries  above.    Body  fusoous-ocherou, 
beneath.    Expanse,  * ,  22  j  9 ,  26  to  29  mil.    Bight  or  tea  speetoeM 
amined  under  the  number  "  6839 ",  and  collected  by  Mr.  Hy.  Bdi 
in  Oregon.    Also  collected  by  Hayden's  Survey  in  Montana. 

Aedis,  a.  g. 

Front  narrow,  smooth,  clothed  with  thin,  converging  squamatiei 
Ocelli  prominent.  Maxillary  palpi  linear,  as  long  as  the  second  artkk 
of  the  labial  palpi,  these  latter  narrow,  with  moderate  third  article. 
Male  au  term  re  scaled  above,  ciliate  beneath,  the  joiuts  iraprominent 
The  supra-caputal  scales  diverge  between  the  antennae  at  base,  forming 
two  inconspicuous,  decumbent  tufts.  Wings  ample.  Fore  wings  13- 
veined ;  veins  4  and  5  separate,  5  near  4  from  the  cross-vein ;  9  oat  of 
8,  a  short  furcation  to  costa.  Hind  wings  8- veined;  3  just  before the 
lower  angle  of  the  cell,  4  and  5  together  from  the  lower  angle  of  theceD, 
which  is  closed,  8  out  of  7  beyond  6.  This  form  seems  to  have  sow 
resemblance  to  Exarcha  in  the  shape  of  the  wings.  In  the  neuratibn 
of  primaries,  it  agrees  with  Prorata. 

Aedis  funali8y  n.  s. 

4  9 .  Primaries  whitish-gray  or  brown.  Outer  transverse  line  black, 
distinct,  inwardly  oblique,  a  little  rounded  below  costa.*  Between  this 
•and  the  base  the  markings  are  obsolete.  Beyond  it,  the  wing  is  shaded 
with  bright  brown,  especially  centrally.  Some  black  streaks  below  apiofl 
and  at  internal  angle  before  the  narrow  subterminal  line.  Fringes  dart 
Hind  wiugs  pale  fuscous;  fringes  narrowly  interlined.  A  fine,  dark, 
sometimes  punctate,  terminal  line.  Hind  border  touched  with  fusoooi 
An  outer  transverse  line  distinct  over  the  middle  of  the  wing.    Beneath 
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1  an  outer  common  line,  pale  fuscous.  Body  whitish  beneath,  fas- 
*  above.  California,  Mr.  Behreus  and  Hy.  Edwards,  Esq.  The 
h  expands  28  mil.  In  the  type,  the  iuner  transverse  line,  very  fine 
indistinct,  may  be  made  oat;  it  goes  to  a  black  shade  on  internal 
*giu,  connected  by  black  scales  on  the  edge  of  the  wing  to  the  base 
he  outer  line.  The  black  longitudinal  dashes  to  the  subterminal  line 
aw  the  apices  are  variably  distinct. 

Stemmatophora  Quen. 

mmatophora  nicalis,  n.  s. 

5 .  Ocelli.  Maxillary  palpi  small.  Aspect  of  Asopia.  Deep  reddish- 
cous;  thorax  and  basal  fields  of  the  fore  wings  somewhat  olivaceous, 
dian  lines  distinct,  whitish.  The  anterior  upright  with  a  submedian, 
tided,  outward  projection.  Posterior  line  broadly  marked  on  costa, 
wardly  rounded  superiorly,  running  inwardly  to  vein  2,  where  it  forms 
light  sinus,  thence  more  straightly  to  internal  margin.  It  is  defined 
the  inside  by  a  narrow  reddish  line.  Discal  dots  both  present, 
^earing  as  darker  cloud-spots.  Median  space  a  little  paler  than  the 
;  of  the  wing,  shaded  with  pale  yellowish  on  the  interspaces  poste- 
ly.  Beyond  the  line,  the  wing  is  evenly  obscure  reddish-fuscous; 
ges  paler,  indistinctly  interlined.  Hind  wings  fuscous,  with  paler 
t?s  and  a  whitish,  incomplete,  extramesial  line.  Beneath  paler  than 
ve;  the  outer  yellowish  line  broadly  marked  on  primaries;  on  sec- 
aries,  a  narrow,  brown,  mesial  line.  Body  pale  leneath.  The  brown 
niual  spaces  on  both  wings  contrast  with  the  paler  portion  within 
line.  Expause,  24  mil.  One  specimen,  in  good  condition.  Sierra 
a  da,  Cal. 

Ompiialocera  Lederer. 

pltalocera  cariona  Led.,  339,  taf.  C,  fig.  11. 

J  2 .  Two  specimeus  from  Missouri  (Riley)  agree  very  well  with  Le- 
er's figure  and  description ;  in  these  there  is  a  reddish  cast  to  the  fore 
gs,  which  is  wautiug  in  a  larger  female  taken  by  myself  iu  Alabama, 
erer  gives  as  localities  :  "  North  America,  Brazil." 

Asopia  Tr. 
pia  farinalis  (Linn.). 

ew  England;  Middle  States;  also  from  Texas,  Belfrage,  No.  416, 
Dber  10.  Lederer  gives  as  localities:  "  Europe,  America,  Australia." 
bably  introduced  by  commerce. 

pia  costalis  (Fabr.). 

Pyralis  jimbrialia  S.  V. 

9.  This  species  is  found,  according  to  Zeller,  but  rarely  in  North 
many,  and  cot  at  all  in  England.  Zeller  doubts  that  Riley  and 
kard,  who  describe  the  larva  from  American  specimens  found  feed- 
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ing  iu  numbers  on  clover,  really  intend  this  npcctea,  aad  not  sMssfyj 
which  hitter  is  a  purely  American  form.    Bnt  I  recollect  decerning] 
the  species  originally  for  Mr.  Riley,  and  there  can  be  no  doubt  that 
present  species  is  the  one  they  described,  although  in  the  terms 
for  color  both  Riley  and  Packard  may  have  been  inexact.    It  is 
credible  that  they  have  mixed  the  two  species  in  their  illustrations 
descriptions.    It  is  curious  that  in  North  America  the  insect  is 
common  than  on  the  continent;  and  the  question  of  its  introduction 
an  open  one.    I  have  not  seen  it  from  Texas.    The  specimens 
me  are  from  New  York.    Lederer  says  that  a  male  of  this 
sent  him  through  Professor  Zeller  from  New  York  agrees  exactly  vtt] 
the  European  specimens. 

Asopia  oUnalis  Guen.,  p.  118. 

Aaopi*  trtntontUs  Sohlaeger,  Led.  p,  343,  Uf.  7,  tig.  2. 

3  9.  Varies  in  size  and  depth  of  color.    New  York  and  Texas  (BftV 
frage,  No.  366). 

Asopia  binodulcUis  Zell.,  Beitr.  1,  601. 

£ .  One  specimen  of  this  species  is  before  me.    It  looks  like  a 
of  olinalis,  but  the  fringes  are  not  yellow.    The  outer  line  is  a 
more  outwardly  bent  than  in  olinali*.    Texas  (Belfrage,  No.  358). 

Asopia  himonialis  Zell.,  Beitr.  1,  500. 

I  do  not  know  this  Massachusetts  form,  which  is  said  by  Zeller  to 
the  fringes  not  quite  so  brightly  golden-yellow  as  costalis,  and  to  be 
large  as  the  largest  olinalis.    It  cannot  be  deviate  from  the  character! 
given  to  the  trausverse  lines  and  the  general  color. 

Asopia  dccialis  Grote,  Bull.  B.  8.  N.  S.  2,  229. 

<?.  This  form  is  large,  of  a  faded  yellow,  sometimes  with  a  faint  pur- 
ple tinge,  besprinkled  with  dark  scales ;  the  fringes  are  concolorow 
with  the  wiug,  faded  ochery  or  yellowish.  Lines  dark,  followed  bypth 
shades.  The  outer  line  is  denticulate,  forming  four  or  five  dark  poind 
below  the  pale  costal  blotch.  The  costal  booklets  between  the  lines  an 
obsolete ;  with  difficulty  under  the  glass  I  can  make  out  three  of  the* 
Quebec  (Belauger) ;  Albany,  N.  Y.  (Professor  Lintner  and  Mr.  Hill). 

Asopia  squameaUs  Grote,  Bull.  B.  S.  N.  S.  1,  172,  and  2,  229. 

<?  9.  Primaries  deep  red,  sprinkled  with  black.  Fringes  on  primaries 
blackish ;  on  secondaries  paler,  both  interlined ;  black  terminal  lines 
distinct.  Wings  narrow.  On  fore  wings,  the  lines  wide  apart,  exterior 
line  slightly  denticulate;  the  Hues  black,  followed  by  faint  yellow  shades; 
between  the  lines  are  five  costal  dots  surrounded  with  black  scales. 
Hind  wings  blackish,  with  distinct  exterior  line  and  the  terminal  mar 
gin  washed  with  red.  Hastings,  N.  Y.,  in  June ;  also  taken  by  myself 
near  Buffalo  in  July.  A  very  distinct  species,  which  I  have  determined 
myself  in  different  collections. 
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Arta  Grote. 

In  this  genus,  the  fore  wings  are  a  little  squarer  than  in  Asopia.  The 
ocelli  are  present.  Fore  wings  11- veined,  4  and  5  furcate ;  8  and  9  out 
of  7.  Hind  wings  8- veined,  2  before  the  lower  angle  of  the  cell,  3,  4, 
and  5  in  succession  from  the  snbmedian  vein ;  cell  open  or  partially 
dosed,  8  out  of  7  a  short  furcation ;  6  connected  with  7  by  a  short  vein. 
The  species  are  small.    I  only  make  out  2  internal  veins  on  secondaries. 

Arta  statalis  Grote,  Bull.  B.  S.  N.  S.  2,  230. 

The  fore  wings  are  vinous-red,  with  two  narrow,  upright,  approximate, 
yellow,  median  lines ;  the  inner  line  brought  well  toward  the  middle  of 
the  wing.  Fringes  darker  than  the  wing.  Hind  wings  fuscous.  Be- 
neath fuscous,  the  cost®  tinged  with  red  more  or  less  diffused.  The 
expanse  is  16  mil.    My  three  female  specimens  are  all  from  New  York. 

Arta  olivalis  Grote,  Can.  Ent.  x,  23. 

<?  9.  A  small  species  resembling  statalis,  but  differing  by  the  oli- 
vaceous cast  of  the  primaries  above,  crossed  by  two,  parallel,  faint,  pale 
lines,  the  inner  at  the  middle  of  the  wing,  the  outer  at  within  the  mid- 
dle of  the  outer  half  of  the  wing;  fringes  vinous;  hind  wings  pale  pur- 
plish, with  vinous  fringes.  Beneath,  the  costal  and  external  margins 
are  bright  wine-color,  a  pale  common  line.  The  expanse  is  14  mil. 
"Texas,  Belfrage,  in  July  and  August  (No.  405).  The  neuration  has  not 
leen  studied. 

Condylolomia  Grote. 

(Bull.  B.  S.  N.  S.  1, 176,  plate  5,  figs.  4,  5.) 

I  have  again  studied  the  neuration  of  this  genus,  in  which  the  cell  is 
bo  short  on  both  wings.  To  the  figure  and  description  of  the  primary 
"*ring  (fig.  4),  I  have  nothing  to  add.  The  drawing  of  the  hind  wing 
(fig.  5)  is  defective  in  that  vein  6  springs  from  the  discal  cross- vein,  and 
not  from  the  upper  margin  of  the  cell ;  the  cell  is  closed  by  a  concave 
fold.  The  median  vein  is  too  straight,  but  the  branches  are  correctly 
drawn  as  to  position.  I  find  also  only  two  internal  nervures  (Bippe  1, 
a);  but  iu  this  it  is  possible  I  am  wrong,  although  I  can  find  only  two 
in  Arta. 

I  am  indebted  to  the  kindness  of  Mr.  L.  W.  Goodell,  of  Amherst, 
3tfas8.,  for  a  specimen  (No.  8)  of  the  only  species  of  this  genus  known, 
Condylolomia  participialis. 

Cordylopeza  Zeller. 

Cordylopeza  nigrinodis  Zell.,  Beitr.  ii,  6,  taf.  iii,  fig.  3. 

New  York ;  near  Buffalo,  in  July. 
Bull.  iv.  No.  3 9 
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FABATAXA  Walk. 
Fdbat<ina<mplagaU9  Walk.,  SuppL  iv,  1265,  9,  (1865). 

A$opia  amihadoida  G.  A  R.,  Tr.  Ent  Soe.  PhfL  16,  pL  %  fig.  9,  ?  9  (1867). 

I  have  before  me  only  a  single  female,  received  from  Mr.  Dory  (54 
13),  from  Cincinnati.  The  ocelli  are  present  It  seems  to  be  allied  to 
the  following  genus,  of  which  I  have  no  material  before  me  to  ?*?-*»* 

Sipabogeba  Bobinmm. 
Siparooera  nobitii  Bob.,  Ann.  N.  Y.  Lye.  April,  1875. 

Otcto-peria  $i*tm*  ZeU.,  Bottr.  ill,  126,  tat  x,  fig.  46. 

New  York ;  Mr.  Bobinson's  type  (<?)  I  have  seen  in  the  Central  Pa* 

collection. 

Mblanomka  Qrvte. 

Male  antennae  bipectinate;  the  branches  separate,  ciliate,  helm 
their  extremities  bent,  and  with  a  longer  exterior  bristle.  Ocelli  pnt 
4nt  Maxillae  moderate.  Labial  palpi  with  narrow  and  rather  losg 
third  joint,  porrect,  as  long  as  the  front.  Olypeos  rather  narrow, 
smooth,  roundedly  prominent.  Fore  wings  with  roonded  oosta,  brad, 
obovate,  12- veined,  4  and  5  separate,  5  from  the  cross-vein  near  4;  C 
from  the  cross- vein  opposite  5 ;  9  oat  of  8  a  short  furcation.  Hind 
wings  S- veined;  2  from  the  median  vein  at  beyond  the  middle;  Sssd 
4  from  one  point  at  the  lower  angle  of  the  cell;  5  from  the  cross-veil 
well  separated  from  4 ;  the  subcostal  vein  is  qnite  distinct  from  the 
costal  (8),  and  throws  off  6  and  7  beyond  the  closure  of  the  cell ;  8 
entirely  free,  touching  7  at  base,  but  then  leaving  it  widely  throughout 
its  course ;  the  cell  has  a  median  fold.  I  cannot  detect  the  maxillary 
palpi.  This  genus  has  a  resemblance  to  Lederer's  Brazilian  genu 
Gryptocosma  in  the  pectinate  antennae  and  the  presence  of  metallic 
marks  ou  the  gray  wings.  It  differs  very  decidedly  in  structure,  hav- 
ing both  ocelli  and  maxillae,  and  a  totally  distinct  venation.  The  sepa- 
ration of  8  and  7  on  the  hind  wings  is  unusually  complete  in  MdanomfMu 
except  at  base,  where  they  touch  without  coinciding;  the  fact % that  3 
and  4  spring  together  from  lower  angle  of  the  cell,  while  5  is  more  widely 
separate,  is  interesting,  and  recalls  other  families;  while  the  fore  wings 
are  like  the  Pyralidw,  the  hind  wings  are  like  the  Geometridce.  I  can  see 
also  but  two  internal  veins,  but  I  have  shown  in  other  cases  that  the 
character  of  three  internal  veins  may  not  be  considered  as  invariable  in 
the  Pyralidcc.  The  body  is  narrow,  abdomen  tapering,  exceeding  the 
secondaries. 

Mclanomma  auricinetaria  Grote,  Tr.  Ent.  Soc.  Phil.  117, 1875. 

$ .  I  have  one  specimen  only  before  me,  received  from  Mr.  E.  L.  Graefi 
taken  near  Brooklyn,  N.  Y.  The  moth  is  gray,  with  transverse  dart 
lines,  recalling  Eupethecia.    The  cell  shows  a  black  spot  accompanied  by 


GROTE   ON  NORTH   AMERICAN  PYRALID-ffi.  675 

metallic  scales,  and  with  a  narrow  yellowish  iris,  much  more  distinct  and 
complete  beneath.  The  subterminal  line  shows  metallic  scales  on  both 
surfaces.    I  have  discussed  this  species  also  in  Can.  Eat.  28, 187G. 

Emprepes  Lederer. 

Emprepes  novalis  Grote,  Can.  Ent.  156, 1876. 
Texas  (Belfrage,  No.  403,  Oct.  7). 

Emprepes  nuclwlis,  n.  s. 

Size  of  novalis,  but  differently  colored,  and  with  the  anterior  and  pos- 
terior bands  nearer  together  and  better  defined.  Olivaceous.  Fore 
wings  with  a  broad,  even,  outwardly  oblique,  anterior,  vinous-purple 
band ;  a  costal  spot  of  the  same  color  at  the  middle  of  the  median  space, 
and  an  outer,  subterminal,  sinuous,  upright  band  of  the  same  hue.  Hiud 
wings  fuscous;  fringes  a  little  paler  than  the  wing.  Expanse,  17  mil. 
California  (Ely.  Edwards,  No.  3011).  This  species  is  entirely  olivaceous, 
beneath  paler,  and  differs  by  the  subterminal  limitation  of  the  posterior 
band,  among  other  characters..  I  have  examined  two  specimens.  I  regret 
not  to  have  been  able,  from  paucity  of  material,  to  make  any  neurational 
examination  of  either  of  the  above  species. 

Scoparia  libella,  n.  s. 

A  small  gray  species  less  than  half  the  size  of  the  European  and  Amer- 
ican centuriella.  Fore  wings  with  a  blackish  streak  at  base  and  one  on 
submedian  fold  beyond  the  inner  line.  Lines  white,  tolerably  distinct, 
inner  arcuate,  outer  a  little  irregular,  produced  medially.  Discal  mark 
a  curved,  lougitudinal,  black  streak,  as  if  connecting  spots.  Sub- 
terminal  line  incomplete,  whitish.  Fringe  white,  dotted.  Hind  wings 
smoky,  with  white  fringes.  Beneath  smoky;  body  white;  anterior  tibiae 
and  feet  dotted.  This  species  is  of  common  occurrence,  and  may  be 
known  by  its  olive-gray  tint  and  small  size,  expanding  15  millimeters.  I 
have  it  from  Maine,  Massachusetts,  and  New  York. 

Botis  Schr. 

This  generic  term  is  sometimes  incorrectly  written  "Botys".  Professor 
Zeller  follows  Swainson's  correction  of  the  spelling.  The  North  Amer- 
ican species  are  numerous,  and  the  following  enumeration  of  those  before 
me  will  assist  the  student.  Several  of  our  species  described  by  Euro- 
pean entomologists  remain  to  be  identified.  I  do  not  expect,  however, 
that  most  of  Mr.  Walker's  descriptions  will  be  ever  satisfactorily  made 
out. 

1.  Botis  octomaculata  (Linn.). 

Ennychia  glomeralis  Walk.,  C.  B.  M.  Pyr.  330. 

United  States  and  Europe.    I  have  observed  this  species  in  the  vicinity 
of  Buffalo.    In  color,  ornamentation,  and  flight,  it  closely  resembles  the    4 
species  of  Alypia.  ^ 
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2.  Boti*  caltfor*icali*  Pack.,  Ann.  H.  Y.  Lye  260,  (1873). 

1  have  two  specimen!  from  Baa  Francisco,  which  may  belong  hen 
(Behrens).    I  have  not  seen  Dr.  Packard's  type. 

3.  Botis  inseqnalis  (Guen.). 

Herb*!*  $ub§equaH$  |  Ouen.9  Pyr.  1,77,  pL  8,  fig.  3. 

New  York ;  Pennsylvania. 

4.  Botis  gtmerosa  G.  &  R.,  Tr.  Am.  Ent.  Soc  1, 20,  pi.  2,  fig.  10. 
New  York;  Pennsylvania. 

5.  Botis  matronaUs  Grote,  Ball.  B.  S.  N.  S.  ii,  231. 

Canada.    Mr.  Saunders  has  reared  this  species  from  the  larva. 

6.  Botis  unimacula  G.  &  R.,  Tr.  Am.  Ent  800.  1, 14,  pi.  2,  fig.  & 
New  York ;  Pennsylvania. 

7.  Botis  volupialis  Grote,  BolL  Geol.  Survey,  3,  799. 
Hills  west  of  Denver,  Colo. 

8.  Botis  signatalis  (Walk.)  G.  &  B.,  I  c  16,  pL  2,  fig.  11. 

The  name  vinulenta  G.  &  R.  has  been  proposed  for  this  species  fowl 
the  present  proves  untenable,  which  is  probable. 
Texas  (Belfrage,  No.  368);  Massachusetts;  Pennsylvania. 

9.  Botis  atropurpuralis  Grote,  Gan.  Ent.  9, 104. 
Texas  (Belfrage,  No.  362). 

10.  Botis  diffissa  G.  &  R.,  I.  c.  19,  pi.  2,  fig.  16. 
Louisiana;  Texas  (Belfrage,  No.  368). 

11.  Botis  phcenicealis  (Hiibu.),  Zutr.  1,  58,  figs.  115, 116.  - 

Texas  (Belfrage,  No.  360).  The  specimens  sent  by  Belfrage  are  "trfib 
purpurroth  und  oraniengelb  v ;  but  the  bands  are  narrower  than  in  Hub- 
ner's  figure.  There  is  no  discal  dot,  as  in  diffissa,  which  is  brilliant 
vinous-red  and  golden-yellow. 

12.  Botis  laticlavia  G.  &  R.,  I.  c.  17,  pi.  2,  fig.  12. 

•     Texas  (Belfrage,  No.  360).    As  suggested  by  Professor  Zeller  (Beitr. 
1T  50),  I  regard  the  following  as  a  seasonal  variety. 

12  b.  Botis  cinerosa  G.  &  R.,  I.  c.  18,  pi.  2,  fig.  13. 
Texas  (Belfrage,  No.  361). 

13.  Botis  sumptuosalis  (Walk.),  O.  B.  M.  34, 1281. 

B.  haruspica  G.  &  R.,  I.  c.  pi.  2,  fig.  14. 
t  B.  proceralis  Led.,  460. 

Massachusetts ;  Pennsylvania. 
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14.  Botis  onythesalis  (Walk.),  Pyr.  734. 
Texas  (Belfrage,  No.  364). 

15.  Botis  vibiealis  Zell.,  Beitr.  ii,  8,  taf.  iii,  fig.  4. 
Texas  (Belfrage,  No.  407). 

16.  Botis  na8onialis  Zell.,  Beitr.  ii,  9,  taf.  iii,  fig.  6. 

Texas  (Belfrage,  No.  406,  May  15).   California,  September  3  (Behreas). 

17.  Botis  sesquialteralis  Zell.,  I.  c.  9,  taf.  iii,  fig.  5. 

Texas  (Belfrage,  No.  406).  I  think  I  have  this  species  of  Zeller's  be- 
fore me  sent  under  the  same  number  with  the  foregoing  by  Belfrage. 
It  is  possible  that  the  two  are  not  distinct ;  nasonialis  may  be  recognized 
by  the  pale  yellow  streaks  along  the  veins.  These  three  last  are  the 
smallest  species  of  Botis  known  to  me. 

(Biastictis  Hiibn.) 

18.  Botis  argyralis  (Hiibn.),  Zutr.  1,  21,  figs.  113, 114. 

I  have  a  specimen  from  the  South  which  agrees  with  Hubner's  figure 
in  the  pale  yellowish  primaries.  I  do  not  find  any  differences  except 
color  between  this  and  the  following.  But  Hubner's  figure  has  the 
white  spots  larger  and  visible  beneath ;  this  may  be  varietal,  and  I 
merely  keep  the  names  separate  provisionally.  I  do  not  see  the  char- 
acter given  by  Zeller  to  argyralis  (p.  509)  to  distinguish  it  from  ventralis. 

19.  Botis  ventralis  G.  &  R.,  I  c.  21,  pi.  2,  fig.  23. 

Massachusetts;  Pennsylvania.  I  have  both  sexes  of  a  dark  brown 
like  the  $  of  "argyralis"  described  by  Zeller  on  page  508.  It  is  prob- 
able that  the  female,  with  "  fast  dottergelbe  Yorderfliigel",  is  the  same  as 
the  argyralis  there  described,  which  is  also  a  female,  but  which  has  the 
white,  lateral,  abdominal  stripes  continuous.  Unless  we  can  fiud  that 
the  color  is  a  specific  character,  I  do  not  think  there  are  other  grounds 
for  a  separation. 

20.  Botis  fractttralis  Zell.,  taf.  iii,  fig.  16. 

I  have  two  ( <?  9 )  specimens  agreeing  accurately  with  Zeller's  figures, 
except  that  the  male  has  the  ground-color  slightly  tinged  with  ocherous. 
But  I  have  another  female  (Belfrage,  No.  384),  which  differs  by  being  as. 
yellow  as  argyralis,  whereas  fracturalis  is  as  brown  as  ventralis.  This 
female  has  besides  the  basal,  silver,  submedian  mark  transformed  into  an 
upright  band,  and  the  median  fascia  is  broader  and  connected  with  the 
discal  spot.  If  this  is  only  a  variety,  which  I  believe  it  is,  it  will  assist 
the  idea  that  ventralis  and  argyralis  are  only  color-varieties. 

tt 

21.  Botis  Harveyana  Grote,  Can  Ent.  9, 104. 
New  York;  Texas  (Belfrage) 
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22.  Botis  prof  undalis  Pack.,  Ann.  N.  Y.  Lye.  261, 1873. 

California.  I  have  examined  Dr.  Packard's  type.  The  exterior  line 
makes  a  broad  snbmedian  sinus,  which  seems  to  be  characteristic. 

23.  Botis  badipennis  Grote,  Bull.  B.  S.  N.  S.  1,  88,  pi.  2,  fig.  12. 
Maine ;  New  York  ;  Michigan,  in  August. 

24.  Botis  tatalis  Grote,  Can.  Ent.  9,  10G. 
Texas  (Belfrage,  No.  G59,  October  7). 

25.  Botis  allectalis  Grote,  Can.  Ent.  9,  107. 
Texas  (Belfrage,  No.  446,  May  12). 

2G.  Botis  albiceralis,  n.  8. 

<?.  Male  antennro  simple,  pubescent  beneath.  Palpi  extended  for- 
ward, fully  as  long  as  the  head.  Head  and  appendages  and  thorax 
pale  ocherons.  Fore  wings  gray,  with  an  ocherous  costal  patch  from  the 
base  outwardly,  extending  downward  on  the  middle  of  the  wing  and 
absorbing  the  stigmata,  narrowly  defined  by  a  brown  line.  Anterior 
line  obsolete.  Posterior  line  near  the  margin  denticulate,  narrow, 
whitish,  bordered  with  dark  gray,  outwardly  bent  superiorly,  but  not 
flexuous.  Subterminal  line  very  near  the  margin, follomed  by  two  apical, 
narrow,  brown  teeth ;  terminal  space  ochery  j  a  fine,  brown,  terminal  line; 
fringes  pale,  interlined.  Hind  wings  pellucid  whitish,  stained  outwardly 
with  ocherous ;  a  continuous,  denticulate,  extramesial  line,  not  flexed ; 
fringes  pale.  Beneath  largely  pale  ocherous;  a  brown  discal  lunule  on 
primaries;  a  common,  denticulate,  extradiscal,  brownish  line,  accentu- 
ated on  costa.  Expanse,  26  mil.  Colorado  Rio,  Prof.  Townend  Glover; 
one  specimeu.  This  species  resembles  somewhat  B.  alkctolis  in  colors, 
but  is  larger,  and  may  be  known  by  the  ocherous  costal  patch  of  pri- 
maries absorbing  the  reniform,  which  appears  as  a  brown  stain  near  its 
outer  edge.  This  costal  patch  is  neatly  edged  with  a  brown  Hue  back 
to  the  place  of  the  anterior  line,  where  it  narrows  to  base  of  wing. 

27.  Botis  mustelinalis  Pack.,  Ann.  N.  Y.  Lye.  2G2,  187.'*. 

Botis  catenulalis  Grote,  Can.  Ent.  9,  105. 

California.    I  have  compared  Dr.  Packard's  type. 

28.  Botis  fodinalis  Led.,  360,  taf.  8,  fig.  9. 

Califoruia.  I  have  examined  several  &  9  specimens  from  Behrensand 
Edwards.    It  varies  in  size,  distinctness  of  lines,  and  color. 

29.  Botis  sociaUs  Grote,  Can.  Ent.  9,  107. 

My  two  specimens  (Canada  and  Buffalo)  are  females.  They  are 
brighter-colored  than  fodinalis,  the  subterminal  band  on  primaries  more 
distinct,  the  spots  solid  and  more  evident,  the  primaries  more  red,  the 
secondaries  more  yellow.  Smaller  than  most  of  my  California/odino/i*, 
I  yet  think  they  will  prove  the  same  species. 
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30.  Botis  reversalis  Guen.,  Pyr.  409. 
Texas  (Belfrage,  No.  389,  May  13). 

31.  Botis  penitalis  Grote,  Can.  Ent.  98, 1876. 

This  is  rather  a  large  species,  expanding  29  mil.  Kansas  (Snow); 
larva  on  the  Yellow  Pond  Lily  (Nelubinm  luteum).  Incorrectly  com- 
pared by  me  with  crinitalis. 

32.  Botis  erectalis  Grote,  Can.  Ent.  99, 1876. 

New  York  (Lintner) ;  Massachusetts  (L.  W.  Goodell).  Differs  from 
the  foregoing  by  its  fuscous  color,  distinct  lines,  and  plain  and  solid  dis- 
cal  marks,  while  it  is  a  little  larger  (34  mil.). 

33.  Botis  coloradensis  G.  &  R,  I  c.  25,  pi.  2,  fig.  18. 
Colorado ;  Texas  (Belfrage,  No.  379,  April  24). 

34.  Botis  flavidalis  Guen.,  Pyr.  329. 

C.  cinctipedalUW&lk.,  Pyr.  Sap.  1391. 

New  York;  Ohio;  Alabama;  Texas  (Belfrage,  No.  378). 

35.  Botis  Langdonalis  Grote,  Can.  Ent.  9, 10. 

This  fine  species  is  as  large  as  flavidalis,  and  is  easily  known  by  the 
broad  fuscous-brown  bands  of  the  wings.    Ohio  (Langdon,  Dury). 

36.  Botis  flavidisstwalis  Grote,  Can.  Ent.  9, 105. 
Texas  (Belfrage,  No.  383,  November  5,  8). 

37.  Botis  trimaculalis  Grote,  Can.  Ent  10,  24. 
Texas  (Belfrage,  No.  375,  October  4). 

38.  Botis  fuscimactdalis  Grote,  Can.  Ent.  10,  25. 
Texas  (Belfrage,  May  5). 

39.  Botis  flavicoloralis  Grote,  Can.  Ent.  10,  25. 
Texas  (Belfrage,  October  11). 

40.  Botis  citrina  G.  &  R,  I  c.  23,  pi.  2,  fig.  20. 

Long  Island,  N.  Y. ;  Pennsylvania ;  Texas  (teste  Zeller). 

41.  Botis  marculenta  G.  &  R.,  I.  c.  23,  pi.  2,  fig.  21. 

New  York  (Grote) ;  Pennsylvania ;  Texas  (teste  Zeller). 

42.  Botis  submedialis  Grote,  Can.  Ent.  8,  111. 
Canada  (Saunders) ;  only  one  specimen. 

43.  Botis  pertextalis  Led.,  371,  taf.  9,  fig.  10. 

New  York ;  five  specimens,  perhaps  not  different  from  the  succeeding 
form. 
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44.  Jtolfe  putt  Kt  Grote,  Boll.  B.  S.  N.  8.  i,  MS. 

Botit  TkmaH§  ZelL  (non  Led.),  614. 

New  York  ;  four  specimens,  darker,  smaller  than  the  preceding,  wift] 
the  lines  on  the  veins  more  distinct. 

45.  Bote  magistrate  Grate,  Bull.  B.  8.  XT.  B.  i,  173. 
Massachusetts;  New  York. 

46.  Bote  quinquelineate  Grate,  Ball.  B.  S.  N.  S.  it,  231. 

New  York;  Massachusetts;  Pennsylvania;  six  specimens.  ImsUj 
specimen  of  this  to  the  British  Hnaenm  during  Mr.  Walker's  littmiJ 
and  he  informed  me  by  letter  that  the  species  wan  not  in  the  hghkj 
collections,  and  he  believed  it  nndesoribed. 

47.  Bote  abdominate  ZelL,  Beitr.  1,  515. 

I  have  two  specimens  from  New  York,  one  with  the  ronifbra,tki 
other  with  both  stigmata  open,  which  is  allied  to  5-Mmmtt$9  and  ft* 
the  description  may  be  this  species. 

48.  Bote  feu  date  Grate,  Bull.  B.  &  N.  &  ii,  231. 
New  York;  Massachusetts;  Ohio. 

49.  Bati$  tmreate  (Tr.). 
New  York  (Lintner) ;  also  European. 

60.  Bote  penumbr ate  Grate,  Can.  Ent.  9, 106. 
Ohio  (Dury). 

51.  Bote  obumbratate  Led;,  taf.  9,  fig.  17. 

Maine  (Packard).  I  have  identified  this  species  in  a  collection  tent 
me  some  time  ago  by  Dr.  Packard,  but  have  now  no  specimens  before 
me. 

52.  Bote  dasconate  Walk.,  Led.  taf.  1,  2,  fig.  5. 

Maine ;  New  York.  I  have  identified  this  species,  but  have  no  speci- 
mens of  my  own  at  tbe  present  writing. 

53.  Bote  venalis  Grote,  Can.  Ent.  x,  24. 
New  York  (Buffalo,  Grote). 

54.  Bote  magniftrate  Walk.,  Can.  Nat.  and  Geol.  vi,  41. 

B.  euphcemlis  Walk.,  Pyr.  1008. 
T  B.  subjccialis  Led.,  taf.  10,  fig.  13. 

Montreal  (Cooper);  New  York.  I  have  identified  this  species  u 
illibate  of  Hiibner  (Can.  Ent.  9,  28),  but  perhaps  incorrectly.  Ledercr 
seems  to  distinguish  the  two  species  from  specimens.  Hiibner's  figures 
do  not  agree  with  this  species  in  showing  no  median  clouding  on  the 
fore  wings  above. 
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55.   Botis  perrubralis  Pack.,  Ann.  N.  Y.  Lye.  264, 1873. 

California  (Packard).  I  have  examined  Dr.  Packard's  type  of  this 
xery  distiuct  species. 

*36.  Botis  semirubralis  Pack.,  I.  c.  203. 

California  (By.  Edwards.  No.  707).  I  have  examined  a  number  of 
specimens  of  this  distinct  form. 

57.  Botis  plectilut  G.  &  R.,  I.  c.  pi.  2,  tig.  17. 
Maine;  New  York;  Pennsylvania. 

58.  Botis  adipaloide8  G.  &  It.,  I.  c.  pi.  2,  fig.  10. 

Massachusetts  (Prof.  E.  S.  Morse).  One  specimen.  I  have  a  second 
from  New  York,  which  has  the  usually  yellow  parts  of  the  wing  white. 
It  may  be  a  different  species. 

From  Texas  I  have  1  female  (Belfrage,  No.  381)  and  2  males  (Belfrage, 
No.  380),  which  are  what  Zeller  describes  under  this  name;  they  may  be 
a  distinct  species.  At  this  momeut,  I  have  not  a  series  of  our  Northern 
form  to  compare  them  with. 

50.  Botis  talis  Grote. 

<? .  Form  of  adipaloides.  Fore  wings  bright  purple.  An  irregularly 
bhaped,  brown-margined,  light  yellow  patch  resting  on  internal  margin 
within  the  middle,  and  projected  upward  on  the  cell;  preceded  on  the 
cell  by  a  small,  partially  confluent,  similar  spot.  A  quadrate  patch  over " 
the  veins  beyond  the  cell  open  to  costa,  along  which  the  yellow  color 
spreads  toward  the  base.  Hind  wings  bright  purple,  with  a  very 
broad,  yellow,  central  fascia,  tapering  inferiorly,  edged  with  brown  or 
black  lines.  Fringes  pale.  Beneath  paler,  but  as  above ;  base  of  hind 
wings  entirely  yellowish.  Thorax  brownish-purple;  beneath,  body 
and  legs  whitish.  Expanse,  20  mil.  Alabama  (Grote).  So  brightly  col- 
ored aud  distinctly  marked  that  it  can  be  mistaken  for  no  other  species. 
The  fine  dark  lines  edging  the  yellow  patches  on  fore  wings  above  may 
be  taken  for  the  ordinary  lines  and  the  annuli  of  the  purple  stigmata. 

60.  Botis  plumbico8tali8  Grote,  Can.  Ent.  3,  103. 

Bright  yellow  costal  region  of  primaries  broadly  dark  plumbeous  or 
purple-brown  from  base  to  tip.  Terminal  space  outwardly  filled  with 
the  same  shade  tapering  to  internal  angle.  This  terminal  dark  shade 
is  outwardly  rounded  along  its  inner  margin,  and  this  is  widely  and 
everywhere  nearly  equidistant  from  the  external  transverse  line;  at 
the  internal  angle,  there  is  a  slight  projection  corresponding  with  the 
inward  iuferior  inflection  of  the  external  line.  The  orbicular  spot  is 
small,  solid,  and  absorbed  above  by  the  dark  costal  region,  as  is  the  reni- 
form ;  the  latter  is  small,  constricted,  with  a  dark  annulus,  and  very 
narrow,  pale  center ;  both  spots  concolorous  with  the  dark  costal  region. 
There  is  a  short,  dark,  iuner  transverse  line.    The  only  other,  the  exter- 
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nal,  runs  dightly  inwarilg  below  ooiU,  then  ootwardly  om  the  m. 
nervules,  where  it  is  slightly  interspaoeally  dentate;  thus,  hi  its  upper 
half  it  is  sinuate  or  somewhat  S-shaped.  At  4th  m.  nervnle  it  row,  aa. 
ususal,  inwardly,  thence  transversely  to  internal  margin.  The  fringes 
are  dark,  concolorons  with  the  terminal  shade.  ▲  single  line  croam 
the  secondaries;  projects  over  the  disk,  and  corresponds  to  the  extend 
line  of  the  primaries.  A  distinct  diecal  spot.  Apieal  angle  shaded  with 
plumbeous;  fringes  pale.  Beneath  whitish,  iridescent,  markings  of 
the  upper  surface  faintly  reflected.  Legs  white;  anterior  and  middl»i 
femora  marked  with  black.  Palpal  tips,  front  and  vertex,  and  aideaefi 
thorax  in  front,  dark.  Thorax  clear  yellow.  Abdomen  above  yeUowfah, 
with  a  dark  dorsal  shade ;  beneath,  the  body  parts  are  white.  Hist 
legs  entirely  white,  with  two  pair  of  unequal  spars*  Expanse,  J9  mL 
August  Type  in  Mnsenm  Peabody  Academy  of  Bdeooe,  Helena,  Mae 
Recalls  the  figures  of  Eukpte  oonoardalii  of  Httbaer*  The  fringes* 
primaries  are  not  checkered,  however,  and  there  are  other  dtfltarenem; 
besides,  the  present  is  a  stouter  form.  A  specimen  of  this  species  bar 
been  sent  me  by  Mr.  Bch  wars,  taken  at  Enterprise,  Fla.,  on  June  32. 

61.  Botis  antioostalis  Orote,  Can.  Ent  3, 104. 

Bright  yellow,  with  deeper  ocherons  tinges.  The  species  has  the 
markings  and  appearance  of  Boti*  pUmbieoitaU*.  Oosta  of  primaries 
broadly  plumbeous,  but  shading  to  yellowish  toward  the  tips.  Ordi- 
nary spots  larger,  annulate,  freer  from  the  costal  shade  \  their  centers 
are  whitish-iridescent;  the  $  has  no  orbicular;  in  its  place,  the  tegument 
is  somewhat  pellucid  and  impressed.  The  two  transverse  lines  are  fain- 
ter and  wider  apart,  the  transverse  exterior  differently  shaped.  This  is 
outwardly  rounded  at  costa,  where  it  is  twice  interspaoeally  lunolsto, 
and  there  is  always  here  a  narrow  space  between  it  and  the  terminal 
dark  shade.  This  latter  fills  in  the  entire  terminal  space  superiorly 
(except  as  above  mentioned)  between  the  external  line  and  the  margin, 
bnt  is  obsolete  inferiorly  below  3d  m.  nervule,  appearing  as  a  spot  at 
internal  angle.  Secondaries  with  a  distinct  discal  spot  and  single,  flexed, 
transverse  line.  Apices  with  the  commencement  of  a  dark  terminal 
shade.  Fringes  on  both  wings  pale.  <?  abdomen  pointed  at  the  tip, 
elongate,  with  dark  dorsal  shade ;  9  yellow  above.  Thorax  yellow; 
bead,  palpal  tips,  sides  of  thorax  before  insertion  of  wings,  dark,  as  is 
B.  plumbico8tali8.  Legs  whitish;  anterior  and  middle  pair  shaded  with 
blackish.  Expanse,  25  mil.  July,  August  Types  in  Museum  Peabodj 
Academy  of  Science,  Salem,  Mass. 

Smaller  than  B.  plumbicostalis,  but  greatly  resembling  it  at  first  sight 
On  a  comparison,  the  differences  above  detailed  are  quite  apparent 

This  species  may  belong  to  Crocidophora.  I  have  not  seen  the  male 
since  I  described  the  species  in  1871.  My  types  were  sent  to  the  Pfe* 
body  Museum,  but  they  have  not  been  well  cared  for.  The  type  of  the 
preceding  species  has  been  badly  eaten  by  larvae,  and  of  the  present  I 
have  been  only  able  to  see  the  female. 
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.  Botis  syringicola  Pack.,  Mass.  Rep.  18, 1870. 

"The  moth,  for  which  I  would  propose  the  name  Boiys  syringioola,  is 
ppery  gray  with  bright  yellow  markings,  while  the  under  side  of  the 
Dgs  is  pale  yellow.  The  head  and  body  are  pale  gray,  with  a  yellow- 
i  tinge,  white  ou  the  under  side  of  the  body  and  uuder  side  of  the 
Ipi.  The  antenn®  are  pale  gray,  like  the  body.  The  fore  wings  are 
ay,  due  to  black  scales  lying  on  a  pale  straw-yellow  ground.  On  the 
aer  fourth  of  the  wing  are  two  yellow  spots,  one  just  above,  and  the 
her  just  below,  the  median  vein.  In  the  middle  of  the  wing,  just  below 
e  costa,  is  a  prominent  square,  bright  straw-yellow  spot ;  on  the  outer 
urth  of  the  wing  is  a  slightly  curved  yellow  band,  with  three  scallops 
i  the  outer  edge,  and  extending  to  a  large  yellow  patch  in  the  middle 
t  the  wing,  which  is  tridentate  on  the  outer  edge,  it  is  bordered  be* 
ond  with  a  black,  zigzag  line,  and  a  fine,  stout,  yellowish  line  beyond. 
i  dusky  streak  extends  from  the  apex  to  the  costal  yellow  band.  There 
re  two  broken  dusky  lines  at  the  base  of  the  fringe  on  both  wings. 
The  hind  wings  are  yellow,  with  four  sharply  zigzag  dark  gray  lines. 
!he  under  side  of  the  fore  wings  is  paler  than  above,  with  a  yellowish 
iDge.  The  hind  wings  are  pale  yellow,  with  a  single,  much  curved  line 
a  the  outer  third  of  the  wing;  and  there  are  two  dots  near  the  middle 
f  the  wiug  and  a  row  of  blackish  dots  at  the  base  of  the  fringe.  It 
spands  one  inch." 
I  have  not  been  able  to  identify  this  species  or  see  the  type. 

J.  Botis  subolivalis  Pack.,  Ann.  L.  N.  H.  261, 1873. 

Botis  MrdnalU  Grote,  Ball.  B.  S.  N.  S.  ii,  232. 

I  have  examined  a  number  of  specimens  of  this  species  from  Maine 
id  New  York.  The  males  do  not  show  the  pale  sinuate  external  fas- 
a  on  primaries  above,  and  the  hind  wings  are  not  rayed  as  in  the  female. 

II  the  specimens  1  have  seen  from  the  East  have  the  secondaries  above 
irk  and  immaculate.    This  is  closely  allied  to  the  European  qpacalis. 

L  Botis  unifascialis  Pack.,  I.  c.  261. 

This  Californian  species  differs  by  having  the  hind  wings  above 
taded  with  whitish — in  one  male  almost  entirely  pale.  Beneath,  they 
e  paler  than  in  subolivalis,  and  altogether  the  Californian  species  so 
>proache8  in  this  and  other  respects  to  the  European  form  that  it  may 
)t  be  possible  to  separate  them.  But  oue  Califoruian  9  (Hy.  Edwards, 
o.  207)  has  the  secondaries  above  entirely  blackish,  and,  except  that 
tey  are  paler  beneath,  just  like  my  Eastern  specimens.  It  seems  to  me 
tat  these  two  forms  may  be  united  under  one  specific  name.  The  males 
ive  more  pointed  and  apparently  longer  wings  than  the  females. 

>.  Botis  niveicilialis  Grote,  Bull.  B.  S.  N.  S.  ii,  232. 

New  York.  This  is  a  very  distinct  form,  with  blackish  wings  and 
low-white  fringes.    It  may  uot  be  properly  placed  here.    But  the 
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entire  present  arrangement  of  our  species  of  Botis  is  n 
and  is  quite  provisional  in  its  character. 

GG.  Botis  stenopteralis  Grote,  Can.  Ent  x,  26. 

I  have  received  this  species  from  Canada  (from  31 
Maine  (Professor  Fernald).  An  exceedingly  distinct  an 
form,  distantly  recalling  the  European  ablutalisy  from  w 
the  darker  color,  stouter  body,  narrow,  even,  exterior 
discal  mark  on  primaries  above.  Fore  wings  very  dar 
space  sometimes  shaded  with  gray;  discal  mark  black, 
even ,  slightly  rounded.  Hind  wings  with  black  tennim 
lowish  and  fuscous  basal  shades  and  a  mesial  yellowish 
plete  band  continuous  with  exterior  line  on  primaries, 
pale  reddish-ochery  or  whitish  with  common  line  an 
external  line  of  both  pair  fuscous.  Palpi  black  at  t 
beneath.  Abdomen  blackish  above,  annulate  with 
whitish.    Expanse,  IS  mil. 

Eurycbeon  Led. 

1.  Eurycreon  chortalis  Grote,  Bull.  B.  S.  X.  S.  1,  89,  pi. 

New   York;    Massachusetts;    Oregon  (No.  5255,  H 
{Springs  (Behreus). 

2.  Eurycreon  sticticatis  (Linn.). 

Illinois  (Dr.  Nason).    This  species  is  European.     Al: 
rado  (Llaydcn). 

,'5.  Eurycreon  cereralin  Zell.,  Beitr.  1,  517. 
New  York;  Illinois;  Denver  (Hnydenj. 

4.  Eurycreon  anartalis  Grote,  Can.  Ent.  10,  27. 
California  (Behreus). 

5.  Eurycreon  ran  talis  (Guen.). 

Scapula  Occident alts  Park.,  1.  c. 

Notwithstanding  the  slight  difference  in  size,  the  C 
mens  seem  to  belong  to  the  same  species  with  the  Tcs 
by  Zeller.  Two  specimens  are  shaded  with  pale  ochero 
eumstance  draws  against  the  validity  of  communis  as  disl 
figure  of  crinitalis  does  not  quite  agree  with  communis 
dentate,  but  Zeller's  crinitalis  is  undoubtedly  commu n h. 
cimen  which  is  leather-brown  !  I  think  that  rantalis 
refer  to  fuscous  forms,  and  crinitalis  and  communis  to  oc 
same  ugly  and  variable  species.  Bcmembcring  the  ana 
and  fracturalis,  such  a  variation  cannot  be  considered 
I  did  not  recognize  in  Lederer's  somewhat  enlarged  fig 
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y  communis,  because  the  line  is  dentate,  as  in  Lederer's  figure  of  rantalis* 
he  clypeus  is  mucronate.  The  inner  line  is  also  apparent  in  communis, 
anting  in  Lederer's  figure  of  crinitalis,  and  thus  there  is  a  little  doubt 
bether  crinitalis  and  communis  are  the  same;  but  Lederer's doubt  that 
iaikiUs  and  rantalis  were  distinct  goes  to  suggest  that  his  crinitalis  is 
i  extreme  variety  of  the  usual  ocher  form  of  rantalis,  and  which  I  have 
scribed  as  communis.  If  these  suggestions  prove  correct,  the  species 
11  have  a  wide  range ;  from  California  to  Texas,  Alabama,  and  to 
men 08  Ayres  in  South  America.  It  is  perhaps  one  of  our  most  un- 
fitly moths.  Although  I  did  not  regard  them  as  typical,  I  described 
rtain  yellowish-fuscous  specimens,  which  I  would  now  consider  to 
long  to  rantalis,  as  a  variety  of  communis. 

EPIPASCHL3B. 

Ocelli  present.    Male  antennae  with  a  basal  scaled  tegumentary  pro- 
as thrown  backward  over  the  thorax;  female  antennae  simple ;  clypeus 
ttened ;  male  maxillary  palpi  tufted  (Cacozelia,  Toripalpus,  Tetralqpha) 
scaled  (Epipaschia,  Mochlocera).    Tongue  scaled  at  base ;  labial  palpi 

long  as  or  exceeding  the  front,  with  small,  pointed,  scaled,  terminal 
xit.  Fore  wings  with  straight  or  depressed,  in  the  males  of  Tetralopha 
me  what  convex,  costal  margin,  pronounced  apices,  widening  outwardly, 
btriangulate ;  12- veined,  or  11- veined  (Tetralopha),  vein  1  simple 
Tochlocera,  Toripalpus,  Tetralopha),  or  more  or  less  distinctly  furcate  at 
se  (Epipaschia,  Cacozelia) ;  vein  5  near  4  at  base ;  8  out  of  7  to  external 
irgin  just  below  apices;  9  out  of  8  and  both  to  costa  just  before 
►ices;  cell  incompletely  closed.  Hind  wings  8- veined,  three  internal 
ins  counted  as  1 ;  4  and  5  near  together  at  base ;  8  free;  cell  incom- 
etely  closed  except  in  Toripalpus.  Female  frenulum  divided ;  that  of 
te  male  simple. 

This  group  is  characterized  by  the  flattened  clypeus  and  the  tegu- 
ientary  scaled  process  attached  to  the  base  of  the  antennae  in  the  male, 
nd  thrown  backward  over  the  thorax.  It  presents  some  features  of 
[eineman's  Oaleriw,  but  vein  1  is  not  uniformly  furcate  at  base  of  pri- 
laries,  and  the  third  joint  of  the  male  labial  palpi  _ .  _.-,-- :>~~\ 

not  naked  and  excavate.  The  ocelli  are  also 
resent.  It  is  probable  that  DeuterolUjta  conspicualis 
'  Lederer,  from  Brazil,  belongs  to  tins  group. 

Epipaschia  Clemens. 

Male  antennae  with  a  basal  tegumentary  scaled 

ocess  as  long  as  the  thorax;  ciliate  beneath ;  scaled 

K>ve ;  the  joints  of  the  antennae  are  well  defined. 

ale  maxillary  palpi  scaled.    Labial  palpi  as  long  as 

e  front,  curved  upward,  with  moderate,  pointed,  xib.i. 

aled,  third  article  not  well  defined  from  second.    Fore  wings  with 

in  5  joined  to  4  by  a  very  short  cross-vein ;  8  out  of  7  about  a  fourth. 
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from  the  origin  of  6;  9  oat  of  8  a  very  short  fhtcstion;  1  inert  or 
distinctly  farcate  at  base ;  5  prolonged  inward  beyond  the  point 
the  closure  of  the  cell  is  indicated  above  and  below.    Hind  wings 
vein  5  joined  to  4  by  a  very  short  cross- vein ;  cell  open. 

Epipaschia  superataUs,  fig.  1  (neoration). 

JBpipat&ia  tuperaUMi  Clemens,  Proo.  Ac  Nat  8ei.  PhD.  14, 1600. 
DmUerollyUi  boreatis  Grota,  BalL  Bolt  So*  Nat  Sol.  1, 177. 

<J  9.  Fore  wings  dusty  yellowish-gray  with  powdery  blade 
Inner  middle  line  marked  on  oosta  by  a  black  dot j  below  it  is 
or  partially  indicated.  A  black  disoal  dot  near  the  costal  spot  of 
inner  line.  Outer  line  irregularly  denticulate,  better  marked  an; 
where  it  runs  obliquely  outward  to  median  nervules,  produced 
vein  4,  thence  running  inwardly  below  vein  3,  whenoe  it  descends,  twj 
slightly  outwardly  projected,  to  internal  margin.  Terminal  Add  wktoj 
a  diffuse,  broad,  brownish  or  blackish  shade-band  marking  the 
A  terminal  series  of  distinct  interspaceal  black  marks  becoming 
tinuous  inferiorly.  Fringes  pale,  interrupted  with  brown  and  with  a 
dotted  line.  Hind  wings  fasoous,  the  veins  darker  marked ;  a  discal 
very  near  the  base  and  costal  border ;  a  terminal  distinct  line;  fringei 
pale,  with  a  dotted  brown  line.  Beneath  yellowish-gray,  somethMe 
suffused  with  blackish ;  a  common  line  and  discal  dots ;  the  terminal 
shade  on  fore  wings  less  prominent  than  above,  and  here  also  continued 
on  secondaries.  Several  specimens  examined  from  Oldtown,  M&,  Mt 
Charles  Fish ;  also  one  male  from  Kansas,  Prof.  Snow,  and  one  female, 
Long  Island,  N.  Y.,  July  6.  The  type  of  boreaUs  was  from  Cambridge, 
.-:.  - --^=^:^:zr->^  Mass.,  Mr.  J.  C.  Merrill.  Dr.  Clemens's  type  was  from 
VC — --r^^r-^-^FarmingtonjCoun.,  Mr.  Edw.  Norton.    The  average 

expanse  of  my  specimens  is  about  22  mil. 

Mochlogeba  Zeller. 

Male  antennal  process  as  long  as  the  thorax,  or 
nearly  so.  Male  maxillary  palpi  scaled.  Labial  palpi 
a  little  exceeding  the  front,  curved  upward,  with  the 
third  joint  shorter  and  more  distinct  than  in  Epip+ 
schia.  Neuration  of  Epipaschia,  bnt  on  primaries  veia 
1  is  simple  at  base;  vein  5  is  not  inwardly  prolonged, 
and  vein  8  is  thrown  off  at  about  one-third  from  the  origin  of  6,  a  little 
nearer  to  the  origin  of  1),  which  latter  is  longer,  being  here  thrown  off 
before  the  point  of  its  origin  in  Epipaschia. 

Mochlocera  Zellcri,  fig.  2  (neuration). 

Mochlocira  ZtUcri  Grote,  Can.  Ent.  8,  137. 

<?  9.  Fore  wings  divided  into  three  fields  by  the  median  lines 
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Inner  line  defining  outwardly  tbe  blackish  basal  space.  The  line  itself 
is  black,  with  a  slight  median  notch,  nearly  perpendicular.  Median 
space  washed  anteriorly  with  white.  A  short,  black,  discal  streak. 
Outer  black  line  very  finely  denticulate,  shaped  much  as  in  superatalis, 
but  not  produced  so  much  on  median  nervules.  It  arises  at  about 
apical  third,  at  first  outwardly  oblique,  then  running  inwardly  below 
median  vein  and  narrowing  the  median  space  thence  to  internal  margin. 
Terminally  the  wing  is  again  black  or  blackish.  A  broken  black  line  at 
the  margin.  Fringes  on  both  wings  dark,  pale  at  base,  with  broken 
blackish  interline.  Beneath  blackish,  with  common  shade-band  and 
black  discal  point  on  hind  wings. 

Expanse,  25  mil.  Texas,  No.  420,  collected  by  Belfrage,  April  30. 
Missouri,  collected  by  Mr.  Itiley,  who  informs  me  the  larva  lives  on 
Toxicodendron. 

Cacozelia  Orote. 


Malo  autennse  with  the  tegumentary  process  a  little 
exceeding  the  prothorax.  Labial  palpi  curved  up- 
ward, exceeding  the  front  a  little,  concealing  in  the 
male  the  brush-like  maxillary  palpi,  which  are  much 
as  in  Pcmpelia.  In  the  female,  the  long  brush  is 
wanting.  The  third  article  of  the  labial  palpi  is 
scaled,  pointed,  rather  short.  Fore  wings  much  like 
Ilochlocera  in  the  position  of  7,  8,  and  9,  but  the  cell 
is  nearly  closed,  aud  vein  1  is  distinctly  furcate  at 
base,  while  veins  4  aud  5  intersect.  On  the  hind 
wiugs  the  ceil  is  almost  entirely  closed,  aud  veins  4 
and  5  intersect. 


ri*.  3. 


Cacozelia  baitiochrealis,  fig.  3  (neuration). 

Cacozelia  bariochrealis  Grote,  Proc.  Boat.  Soc.  Nat.  Hist.  264,  1877. 

&  9  .  Ilusty-ocherous.  Interior  line  double,  arcuate,  rusty-brown; 
basal  space  ochery.  A  costal  dark  dot  surmounting  a  faint  concolorous- 
ringed  discal  mark ;  median  field  light  stone-gray;  median  shade  visible 
as  a  patch  of  dark,  slightly  raised  scales.  Posterior  line  rusty,  double, 
inclosing  a  whitish  shade,  most  distinct  on  costa,  of  the  usual  shape. 
Subtermiually  the  wiug  is  brown,  washed  with  gray  on  external  margin. 
A  fiue,  terminal,  dark  line  on  both  wings.  Hind  wings  yellowish-gray, 
with  a  fine,  denticulate,  exterior  line.  Beneath  ocherous;  costa  at  base 
brown.  Head  aud  appendages  ocherous;  beneath,  the  fore  and  middle 
tibiie  are  purplish  ;  hind  legs  dotted  with  brown. 

Expanse,  18  mil.  Two  specimens,  No.  018,  July  17,  collected  in  Texas 
by  Beltrage. 

In  the  colors  of  primaries,  this  species  recalls  Chalcoela  aurifcra,  or 
Chalcocla  Robinsonii. 
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Tobipalfus  Qrete. 

Male  antenna  with  a  short,  togumentary,  sealed,  babel  process  sot  et 

ceeding  the  collar ;  the  antenna  are  lengthily  dfitti 
beneath.  Labial  palpi  mneh  exceeding  the  tat, 
the  second  article  elongate,  inwardly  hollowed  oit, 
apparently  to  receive  the  maxillary  palpi,  which  are 
bitufted,  as  in  Tetralophm.  Third  article  of  UbU 
palpi  short.  Fore  wings  with  vein  1  simple,  the  «■ 
almost  closed,  5  from  the  cross-vein  close  to  4»  8otf 
of  7  at  more  than  one-third  from  the  origin  of  6;  I 
out  of  8,  a  rather  long  ftarcation.  Hind  wings  with 
the  cell  closed ;  4  and  5  Joined;  5,  a  continuation  «f 
««•■»•  the  discal  vein j  6  and  7  from  one  points  8  free. 

Toripalpui  breviomatalis,  fig.  4  (neuration). 

IbripcUpua  breviornaUlU  Grote,  Proc  B.  8.  N.  H.  966, 1S77. 

&.  Two  specimens :  one,  the  type,  perfectly  fresh,  collected  by  Bel- 
frage  in  Texas  (No.  421),  April  5 ,  the  other,  larger,  from  Colorado,  seat 
me  by  Dr.  Bailey,  in  broken  condition,  belong  to  this  species,  chatae- 
terized  by  the  antennal  appendages  being  extremely  short,  hardly  ex- 
ceeding the  collar.  The  labial  palpi  are  longer,  and  the  antenna  am 
much  more  lengthily  ciliate  compared  with  ModUooen.  The  oraa- 
mentation,  bnt  not  the  color,  is  like  Zetteri.  Fore  winga  reddish-browi 
at  base  to  the  inner  line,  which  is  dark  brown,  preceded  by  a  dark  shade 
with  raised  scales,  slightly  outwardly  produced  on  costa  and  snbmedi- 
ally.  Inner  portion  of  median  space  washed  with  white  on  costal 
region  and  anteriorly.  A  discal  dot.  The  outer  line  is  dark  brown, 
denticulate,  produced  over  median  nervules,  whence  it  runs  obliquely 
inwardly  to  internal  margin.  It  is  followed  by  a  whitish  corresponding 
shade-line.  Terminal  space  washed  with  brown,  becoming  whitish 
before  the  margin.  The  outer  line  is  situated  mnch  nearer  the  outer 
margin  than  in  Zelleri.  A  terminal  dotted  line  distinct  on  hind  wings. 
These  latter  are  pale  fuscous,  with  an  outer  dentate  line  followed  by  a 
white  shade  more  or  less  noticeable.  Terminal  palpal  joint  marked 
with  black,  tipped  with  pale.  Head  and  appendages  reddish-brown; 
thorax  becoming  pale  behind.  Beneath,  the  wings  are  reddish-brown, 
becoming  paler  inferior  ly.  A  common  exterior  line  near  the  margin 
and  corresponding  with  the  exterior  lines  on  upper  surface  in  shape. 
Fringes  pale,  obsoletely  interlined.  On  hind  wings  beneath,  a  discal 
point.  The  Texan  specimen  expands  24  mil.  The  male  from  Colorado 
nearly  30  mil. 

Tetralopha.  Zeller  (1848). 


Ocelli  present.    Labial  palpi  exceeding  the  front;  in  the  male,  the 
second  joint  is  elongated,  and  furnished  with  a  sheath-like  depression 
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on  the  inside,  in  which  the  bi-tufted  maxillary  palpi  are  concealed. 

Male  antennee  with  a  short,  scaled,  basal  process.    Fore  wings  11- 

veined;  in  the  male,  there  is  a  costal  fold  beneath 

at  base,  furnished  with  a  fringe  of  transverse  scales; 

the  subcostal  nervnles  are  crowded,  so  that  their  exact 

disposition  is  a  matter  of  uncertainty.    There  is  a 

vitreous  spot  toward  the  base  of  the  cell,  just  beyond 

the  interior  line.    The  cell  is  open,  and  narrower 

than  in  the  female.    The  female  wing  is  destitute  of 

the  vitreous  spot,  tbe  fold,  and  fringe.    Veins  4  and 

5  intersect,  and  the  ceil  is  partially  closed  from  both 

sides.     Veins  8  out  of  7,  0  out  of  8.    Hind  wings  8- 

veined ;  8  out  of  7 ;  4  and  5  joined  on  one  stem;  cell  ris'5'  * 

closed.    The  fore  wings  are  broad,  with  rounded  or  convex  costce  in  both 

sexes. 

Dr.  Clemens  describes  the  third  palpal  joint  as  being  very  long,  and 
concealing  the  maxillary  tufts.  But  I  see  that  it  is  plainly  the  second 
in  a  new  Texan  species,  of  which  I  here  illustrate  the  venation  of  the 
female  wings.  In  platanella  and  asperatella,  the  third  joint  of  the  labial 
palpi  is  difficult  to  make  out;  but  I  believe  it  more  likely  to  be  small,  as 
is  usual,  than  that  the  males  of  these  two  species  should  make  an 
exception  to  the  general  palpal  structure  in  the  family.  In  both  males 
and  females  of  avperatella,  I  believe  to  make  out  the  third  joint  distinctly ; 
it  seems  longer  in  the  latter. 

Professor  Zeller  describes  three  species,  militella9  Isis,  1848,  p.  880, 
robustella,  Isis,  p.  881,  and  melanogrammos,  Verb.  Zool.-Bot.  Ver.  p. 
546,  tab.  iii,  fig.  24  a,  b,  1872. 

Dr.  Clemens  red  escribes  the  genus  under  the  name  of  Lanthaphe,  and 
states  erroneously  that  it  appears  to  be  congeneric  with  Acrobasis  of 
Zeller.  The  genus  is  very  close  to  Toripalpwt,  but  clearly  distinguished 
by  the  11-veined  primaries  and  the  shape  and  fold  of  the  male  wings. 

Tetralopha  militella  Zeller,  Isis,  1848,  p.  880. 

"Riickenschild  und  Kopf  graiigelblich,  Schulterdecken  und  Kragen  an 
der  Basis  dunkler.  Der  bintere,  ubergelegte  Schopf  ist  rothlich-gelb 
und  hat  fast  Augeuliinge.  Fiihler  ziemlich  lang,  an  dem  doppelt  ge- 
franzten  Thcil  etwas  dicker,  auf  dem  Riicken  bleichgelb  und  briiunlich 
schwach  geringelt.  Die  Gesichtsschuppeu  liegen  locker  auf.  Die  reich- 
haarigen  Pinsei  der  Maxillar-Taster  sind  schwarz-biiiunlich,  der  Stiel 
weisslich.  Lippentaster  geiblich-grau.  Beim  9  ist  das  Endglied  §  so 
lang  als  das  zweite  Glied,  diiuu  und  feinspitzig.  Beine  hellgrau,  an  der 
Mittel-  und  Hinterschieno  auf  dem  Eiicken  nahe  der  Basis  mit  einem 
schwachen  Haarbuschchen.  Hiuterleib  bleichgelb,  an  den  Segmentwur- 
zeln  hellbraun. — Vorderliiigel  £ ,  3'",  9  5'"  lang,  nach  hinten  betriicht- 
lich  erweitert,  mit  sehr  convexem  Vorderrande,  schwach  convexem  Hin- 
terrande  und  deutlichem  Vorderwinkel;  rothlichgrau,  am  Anfang  des 
Bull.  iv.  No.  3 10 
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Mittelfcldesmebr  weisslich-gniit.  Dasverdunl:elte,beim  9  mebr  brunt* 
Wnrzelfeld  hut  in  eiuigor  Entfernung  von  der  Wurzel  eiue  lust  roll- 
BtSndige  Binde  lotblicb-branner,  sin  <len  Eudeu  brauner,  aufgerichteter 
Schuppen,  Die  Grenze  des  Wurzelfeldes  biltJet  vor  der  Fl  ii  gel  bii  lite 
eine zicmlich  steile  nntl  fast  grade,  braune,  weiss-grau  ausgeiiillie  Doppei- 
lime.  Beim  3  wild  sie  nnhe  an  Yurderrande  durcb  fine  sclimale  spin 
dellurmige  LuugHgrnbe  durcltbrockeu,  die  Dane  der  Basis  auliiugt  trad 
vielleicbt  die  Mitte Izclle  vorstellt, iiber  und  unter  ihrem  Etide  liejeii 
uoch  branne  nod  graue  nufgerichteta  Scbuppen.  Die  zweite  Qaerlinie 
Hegt  Wait  voni  Hinterrande  entlernt,  iiist  in  der  Mitre  zwiscben  diesem 
and  der  ersten  Querliuiej  sic  1st  verloselien,  gran,  gebogen,  sebwacit- 
wellig,  iitii  oberen  Drittelinit  einer  kurzen,nnehnussen  geriebtetenEcke: 
sie  ist  einniirts  von  einer  braunen  Schattenlmie  eiDgefasst ;  zwischen 
ihf  nnd  der  schwarz  punktirten  nintcrrand-Linie  ist  die  Furbe  hell 
lotblicbbraun,  scbattig.     Franzen  lieller. 

"Die  abgeruudcten  niuterfliigel  siud  gnui-braanlkli,  ln'l! 
Medin under  mit  den  YerhaltuisNen  3: 1 — 1  :3. — Unterseite gelbbiiiinilieb- 
grtin,  bell,  beim  $   in  eineni  langen,  breiten  Streifen  am  Yordemmle 
TOii  der  Wuizcl  nns  mit  luogen,  ijiiergebendcn  hellen  Sclmppen  diclit 
bekleidet." 

t  bave  a  single  male  specimen  from  New  York  agreeing  witb  this 
description. 

Tetmlopha  robmtelta  Zeller,  Isis,  1848,  p.  881. 

"Dpr  vorigen  ctwas  iihnlicb,  mit  gestreckteren  Voideitiugelii,  bran- 
nercnunddurcLkeineDoiipelliiiiebeendigtem  Wurzelf'elde.  Giosseubei 
der  von  Militclla,  l{ii(;kenscbild,  Heine  und  Kopftheile  bniunlich-grau. 
dunklet  bestiiubt.  Hinterleib  bell  mit  dnnklerer  Basis  der  SagMtiM 
und  solchem  Afterbnscli.  VordertUigel  5J'"  lang,  erbeblicb  gestreckter 
als  bei  Militella,  mit  weniger  couvexeni  Vorderrande.  Wurzelfeld  dim- 
kelbraun,  an  der  Basis  lieller;  binter  seiner  Mitte  zwischen  Subdorsal 
irad  Subcostalader  mit  z«ei  scbriig  iiber  einander  steheudeu  Sclmppen- 
hoekern;  es  endigt  vor  der  Fliigelniitte  scbarf  in  einer  sebr  sehwacl) 
gekriirainten,  gegen  ansseu  coucaveu  Linie,  welcbe  durcb  den  daran 
atossenden  weissgrnueu  Grund  des  Mittell'eldes  sebr  gehoben  wird. 
Am  Vorderrande  trilt  die  branne  Farbe  etwas  tiber  diese  Linie  Lilians 
und  endigt  an  eiuem  weissgranen  Schuppeuh iicker,  der  einen  braunen 
Fuiikt  bat.  Unterhalb  desselben  mehr  iiaek  hinten  in  gerotbetem 
Grunde  steht  ein  auderer  Uiicker,  an  den  sieh  oberwiirts  kleiuerc  in 
einer  gegen  den  Vorderrand  gericbteten  Beibe  uuschliesseu.  Hinter 
ihr  ist  der  gtmze  Grund  bis  zuin  llinterrand  hcllbniun;  die  zweite  Quer- 
linie  bildet  einen  grosseren  Winkel  als  bei  Militella  nnd  wild  einniul* 
von  einer  schiirfereu  dunkelbraunen  Scbattenlinie  gerandet  als  aus- 
warts;  sie  ist  dern  Ilinterrande  niiher  als  bei  der  genannteu  Art.  Bin- 
terrands-Liufe  scbwarzbraun,  durcb  die  Adern  unterbrocbeu.  Franco 
braunlich-grau. 
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"Hinterfliigel  hell  gelbgrau,  gran  franzig.  Unterseite  aller  FlUgel 
raungrau  mit  dnnklerer  Randliuie." 

'etralopha  platanclla. 

Lanthaphe  plalantlla  Cleiu.,  Proo.  Ac.  N.  S.  Phil.  207, 1862. 

"  Labial  palpi  pale  brownish-red,  touched  in  frout  with  pale  gray, 
lead  and  thorax  brownish-red,  the  latter  varied  with  grayish  and  dark 
iscous.  Fore  wings  grayish-fuscous,  with  the  costa  touched  with 
rownish  red,  and  a  patch  of  the  same  hue  in  the  female,  near  the  base 
f  the  inner  margin  containing  a  tuft  of  raised  scales;  in  the  male, 
lackish-brown,  touched  with  brownish-red.  The  base  of  the  wing  is 
bitish.  In  the  middle  of  the  wing  is  a  broad  white  band,  obsolete  to* 
aid  the  costa,  with  two  straight  blackish-brown  lines  internally,  and 
i  the  male  shaded  internally  with  the  same  hue.  The  snbterminal  line 
i  irregular  and  whitish,  dark-margined  internally.  The  hinder  margin 
f  the  wing  is  touched  with  blackish-brown.  Hind  wings  pale  brown, 
omewhat  darker  toward  the  hinder  margin.  The  larva  is  tortriciform 
i  appearance.  Head  pale  brown,  mottled  with  whitish.  Body  with 
jolated  hairs,  pale  green,  with  a  dark  brown  dorsal  line  and  a  fainter 
tigmatal  line  of  the  same  hue,  or  pale  reddish,  with  a  brown  dorsal  line 
n  each  side  of  the  vascular.  It  makes  a  web  on  the  under  surface  of 
be  leaf  of  Sycamore  (Platanus  occidentalis),  drawing  it  together  and 
ving  within  a  silken  tube.  The  cocoon  is  woven  on  the  surface  of  the 
round,  in  form  of  a  flattened  oval,  consisting  of  brown  silk  covered  ex- 
sriorly  with  grains  of  earth.  The  larvae  remain  in  it  unchanged  during 
tie  winter.  It  may  be  taken  in  July,  and  enters  the  pupa  state  during 
tie  latter  part  of  August,  to  appear  as  an  imago  in  May  or  June.r 

This  species  is  probably  equivalent  to  meKMla  of  Zeller. 

^etralopha  a&pcratella. 

Lnnthaphe  asperatella  Clem.,  Proc.  Acad.  Nat.  Sci.  Phila.  207,  1860. 

"Labial  palpi  blackish-brown,  varied  with  whitish.  Thorax  pale  gray- 
ih,  varied  with  grayish  or  dark  gray.  Fore  wings  dark  brownish-gray, 
ith  a  blackish-brown  tuft  of  scales  in  the  basal  part  of  the  fold,  and  a 
mailer  one  of  the  same  hue  on  the  disk  above  it,  a  whitish  median 
and,  sometimes  almost  obsolete,  containing  on  tbe  disk  a  small  black- 
ih-brown  tuft  in  the  female,  with  an  internal  crenated  blackish  line, 
nd  shaded  toward  the  base  with  blackish;  on  its  external  margin  is  a 
ne  of  raised  scales.  Tbe  subterminal  line  is  pale  grayish,  angulated 
ud  margined  internally  by  a  blackish  line,  and  externally  by  a  fainter 
ne  produced  into  points  on  the  nervules.  The  binder  marginal  line  is 
lack.  Sometimes  in  tbe  female  base  of  tbe  wing  is  whitish,  slightly 
ouched  with  luteous." 

I  have  five  specimens — two  males  and  tbree  females — before  me.  The 
mallest  measures  23  mil.,  tbe  largest  28.  Tbey  vary  in  the  amouut 
>f  grayish-white  on  the  median  space  of  fore  wings  above. 
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The  localities  are  Texas,  Long  Island  (N.  Y.),  Montreal,  Massachu- 
setts.   It  is  uncertain  that  they  belong  here. 

In  addition,  Belfrage  has  collected  in  Bosque  County,  Texas,  a  nam- 
ber  of  specimens  which  agree  closely  in  ornamentation,  bnt  are  sepa- 
rable into  distinct  forms  by  their  differing  size.  Under  the  circumstance 
that  I  am  yet  without  positive  identification  of  certain  described  species, 
these  forms  should  not  be  described  at  the  present  writing. 

In  my  opinion,  the  variability  of  the  species  of  this  genus  will  be  found 

so  great  as  to  prevent  accurate  determinations  until  very  large  material 

is  accumulated. 

PUYCID^B. 

Ocelli  sometimes  wanting.  Male  antennae  often  with  a  peculiar 
structure  of  the  basal  portion.  This  is  sometimes  beut,  with  a  scale- 
tuft  (Xephopteryx,  Pempelia)  or  without  a  scale-tuft  (Anerastw),  or,  again, 
slightly  bent,  somewhat  rigidly  held,  with  a  succession  of  small  over- 
lapping scale-tufts  (Pinipesti*);  again,  there  is  a  basal  constriction 
(Homeo8oma)m}  again,  these  peculiarities  are  wanting  (Ephestia).  Tbe 
maxillary  palpi  in  the  male  are  sometimes  furnished  with  a  concealed 
pencil  of  hair  (Pempelia,  Salcbria) ;  again,  they  are  small,  scaled,  and  sim- 
ilar in  the  sexes  {Xephopteryx,  etc.) ;  again,  they  are  wanting.  Tongue 
scaled  at  base.  Labial  palpi  similar  in  both  sexes,  scaled,  ascend- 
ing. Fore  wings  usually  narrow ;  hind  wings  broad,  exceeded  by  the 
slender  abdomen.  Tbe  c'ypeus  is  full,  rounded.  Eyes  naked.  Fore 
wings  11-,  10-,  or  9-veined ;  vein  1  not  furcate ;  8  out  of  7  (Sephopteryit 
etc.),  or  these  two  veins  fall  together  (Ilomeosoma).  Generic  characters 
are  offered  by  the  differing  position  of  4  and  o,  which  have  sometimes 
separate  origin,  and  again  are  furcate.  The  hind  wings  are  8-,  7-, or 
0-veined,  the  three  internal  veins  counting  as  one.  Generic  characters 
are  offered  by  the  differing  position  of  veins  4  and  5,  veins  7  and  8,  and 
the  point  of  origin  of  vein  L\  The  female  frenulum  seems  to  be  simple. 
1  do  not  find  this  character  mentioned  by  authors,  and  it  may  not  prove 
invariable. 

The  larvae  live  in  fruit,  under  bark,  or  iu  cases  on  the  leaves.  Many 
pupate  on  or  in  the  ground ;  others,  like  Pinij)e$tiH,  in  the  thickened  sap 
or  under  the  bark  of  the  tree.  Among  this  group  are  some  of  the  most 
dangerous  foes  to  timber.  In  Europe,  the  pines  are  attacked  by  Dioryc- 
tria  abieteUa  and  splendidella  ;  in  the  United  States,  the  ravages  of  Pm- 
pvstin  zimmvrmani  on  the  same  genus  of  trees  have  been  noticed  in  many 
places,  and  \  have  accounts  of  what  I  suppose  to  be  injuries  inflicted  tu 
pineries  by  P.?  ablet  icordla  from  two  or  three  correspondents  in  Xew 
England. 

Acrovasis  Zellcr. 

The  male  antennw  have  a  pointed  ncale-tuft  on  the  basal  joint.  In  rubri- 
fascidla,  the  male  antenna*  are  bent  above  the  tuft,  ciliate  beneath. 
Maxillary  palpi  small ;  labial  palpi  pointed,  curved  upward.     Fore  wing* 


I 


GROTE   ON   NORTH  AMERICAN  PYRALIDJ5.  693 

with  11  veins;  4  and  5  from  one  point;  hind  wings  with  8  veins;  the 
cross  vein  nearly  complete;  4  and  5  together  at  the 
extremity  of  submediau  vein ;  8  running  close  to  7,  bat   ^ 
free. 

Acrobasis  rubrtfasciella,  fig.  6  (ueuration). 

Acrobat  rubri/asciella  Pack.,  Ano.  Lye.  N.  Hist.  267,  1873. 

<?  9.  Shiuing  brownish-fuscous,  shaded  with  gray 
at  base  on  costal  region  over  the  superposed  dark 
discal  points  obliquely  downward  over  median  space 
anteriorly.  A  ridge  of  dark,  raised  scales  precedes  a 
blood- red  baud  before  the  dark,  somewhat  arcuate,  ris** 
anterior  line.  Posterior  line  dark,  followed  by  a  faint  whitish  shade 
inwardly  oblique  and  straight  to  median  fold,  running  outwardly,  and 
denticulate  over  m.  nervules.  Hind  wings  dark  fuscous.  Head  and 
thorax  brownish-fuscous.  Beneath  paler  fuscous,  without  markings. 
Average  expansion  21  mil. 

I  have  examined  between  fifty  and  sixty  specimens  from  Maine  and 
Massachusetts,  which  vary  but  little;  the  red  band  is  apt  to  become 
faint,  especially  in  worn  individuals,  but  I  can  always  detect  it.  Some 
have  the  tegulae  reddish.  The  species  distantly  resembles  the  European 
advenella. 

"In  one  additional  specimen  from  Maine,  the  fore  wing  has  scattered 
reddish  scales  at  base  and  beyond  the  middle,  while  the  dark  transverse 
stripe  is  wanting,  and  the  red  portion  forms  a  broad,  transverse,  bright 
red  band.  The  larva  lives  in  June  and  early  in  July  between  the  leaves 
of  the  alder,  where  it  makes  a  horn-shaped  case  of  black  cylindrical 
pellets  of  excrements,  arranged  regularly  in  circles,  the  additions  being 
made  around  the  mouth  of  the  case.  The  case  is  about  an  inch  and  a 
half  long ;  its  mouth  a  quarter  of  an  inch  in  diameter.  Within,  it  is 
densely  lined  with  white  silk.  The  pupa  is  of  the  usual  color,  maho- 
gany-brown, the  end  of  the  abdomen  rounded,  with  six  hairs  projecting 
from  a  transverse  supraanal  projecting  ridge.  On  each  abdominal  seg- 
ment is  a  dorsal,  dusky,  transverse  stripe,  widest  on  the  basal  segment. 
The  Museum  of  the  Peabody  Academy  of  Science  also  contains  ten 
specimens  of  this  moth  reared  by  Mr.  T.  U.  Emerton.  The  larvae  were 
found  feeding  on  the  Swecjt  Fern  (Comptonia  axplenifolia  Ait.),  July  7, 
I860,  at  Hamilton,  Mass.,  the  moth  appearing  July  20.  The  case  is 
quite  different  in  form  from  that  previously  described,  being  regularly 
oval  cylindrical;  .55  inch  long  and  .35  inch  in  diameter.  It  is  con- 
structed in  the  same  manner  as  those  found  on  the  alder.  This  striking 
difference  in  the  form  of  the  case  may  possibly  be  due  to  the  difference 
in  the  form  of  the  leaves  of  the  food  plant,  the  large  broad  leaves  of 
the  alder  inducing  the  larva  to  build  a  hornlike,  much  elongated  case; 
while  the  narrow  smaller  leaves  of  the  Sweet  Fern  may  have  led  to  the 
formation  of  a  short  oval  cage.    The  differences  are  such  as  we  would 
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ordinarily  regard  as  specific,  bat  neither  do  the  papa  or  adntts  rani 
from  tbe  two  plants  differ  appreciably  ♦»— Padcard,  L  e+ 

Acrobasti  tricolorellO)  n.  a. 

f.  Fore  wings  blackish,  shaded  with  whitish-gray  on  terminal  apsoa 
outwardly,  on  costal  region,  over  the  ftaed  discal  points,  and  on  bsad 
space.  A  broad  white  band  before  the  anterior  line.  Aelow  median 
vein,  this  band  is  edged  outwardly  by  a  dusky  shade-line,  and  this  k 
followed  by  a  yellow-red  shade  before  the  outwardly  obliqne  black  ante 
rior  line.  Outer  line  followed  by  a  whitish  shade,  ronndedly  indented 
below  costa,  followed  by  the  blackish  groundcolor  in  terminal  span, 
and  this  by  the  whitish-gray  terminal  shading.  A  dotted,  terminal, 
black  line ;  fringes  pale.  Secondaries  pale  fuscous,  with  paler  fringe* 
Beneath,  fore  wings  dark ;  bind  wings  shining  pale  fuscous.  Expanse, 
20  mil.  Two  male  specimens  collected  by  Mri  Oharles  Fish,  Oldtovi, 
Me.  I  have  not  been  able  to  examine  the  nenration,  bat  the  anteuuri 
structure  leaves  no  doubt  of  the  genus. 

The  genus  Acrobaiis  is  treated  by  Heineman  as  a  subdivision  of  Uj»- 
lois. 

Pempelia  Hubn. 

Fore  wings  11-veined ;  4  and  5  from  a  short  stalk.  Hind  wisp 
8- veined;  4  and  5  from  a  common  stalk  beyond  the  extremity  of  theed, 

and  appearing  as  the  continuation  of  the  cross-vein. 

The  median  vein  throws  off  2  and  3 ;  the  stalk  of  4 

and  5  runs  near  3,  but  only  touches  it  at  a  single 

point,  sweeping  by  it,  and  becoming  the  concave 

cross-vein  which  on  the  upper  side  returns  to  form  a 

prolongation  to  vein  6.    In  Acrobasis  rubrifasciella,  3, 

4,  and  5  are  exceedingly  close  at  base;  the  cross-vein 

vanishes  centrally;  bere  it  is  completely  indicated. 

i* .*.  Neuration  of  hind  wings  resembling  Catastia. 

The  male  antennae  are  bent  at  base  with  a  scale-ridge.    The  maxillary 

palpi  are  concealed  by  the  ascending  labial  palpi,  and  terminate  in  a  toft 

of  testaceous  hair.    In  the  female,  this  tuft  is  wantiug,  and  the  antenna 

are  simple. 

This  form  differs  from  Pempelia  as  defined  by  Heineman  by  the  bind 
wings  being  S-veined,  and  in  that  4  and  5  of  tbe  primaries  spring  from 
a  common  stalk;  from  Salebria  also  by  tbe  latter  character. 

Pempelia  pravctta,  n.  s.,  fig.  8  (neuration). 

$  ? .  Blackish  and  gray,  resembling  Acroba&is  rubrifasciella  in  orna- 
mentation. Base  of  primaries  whitish-gray ;  no  raised  scales.  Anterior 
line  blackish,  diffuse,  consisting  of  two  outwardly  oblique,  slightly 
waved  lines,  usually  coalesced,  but  allowing  sometimes  the  narrow  gray 
space  between  them  to  be  seen.    Median  field  gray ;  two  superposed 
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>lack  dots  on  cell ;  outer  line  whitish,  finely  dentate,  with  a  little 
leeper  submedian  notch,  margined  on  both  sides  by  a  blackish  shade. 
^  row  of  terminal  black  dots;  fringes  gray.  Hind  wings  testaceous- 
USCOU8,  rather  pale,  with  pale  fringes.  Beneath,  the  hind  wings  are 
ellowish ;  fore  wings  fuscous,  with  the  exterior  line  marked.  Abdomen 
estaceous-fascous ;  thorax  and  head  dark  grayish.  Legs  gray,  marked 
atwardly  with  black.  Expanse,  19  to  20  mil.  Eighteen  specimens  ex- 
miued,  taken  by  Mr.  Charles  Fish,  of  Oldtown,  Me.;  also  by  Professor 
"ernald  at  Orono. 

This  species  so  nearly  resembles  rubrifasciella  at  first  glance  that  it 
light  bo  considered  an  extreme  variety,  although  strongly  generically 
istinct.  It  is  not  so  smoothly  scaled,  and  the  tone  is  grayish,  not 
>rownish -fuscous. 

Salebria  Zeller. 

Fore  wings  11- veined,  with  veins  4  and  5  separate.    Hind  wings  with 
veins,  2  near  the  lower  angle  of  the  cell.    Male  antennae  bent  at  base, 
rith  a  scale-ridge.    Maxillary  palpi  in  the  male  ending  in  a  pencil  of 
liscolorons  hair  hid  behind  the  labial  palpi. 

The  distinction  from  Pempelia  proper  consists  in  the  8-veined  second- 
aries.   In  the  North  American  specimens  here  de- 
icribed,  vein  5  runs  alongside  and  touching  4  at  base; 
I  leaving  5  at  a  point  about  midway  between  the  cell    s 
and  external  margin. 

Salebria  fusca}  Haw.,  fig.  7  (ueuration). 

<?  9.  Fore  wings  blackish-gray,  with  black  discal 
mark  formed  of  the  usual  dots  united.  Inner  line 
white,  black-margined  on  either  side,  upright,  once 
dentate  on  vein  1,  absorbed  superiorly  by  the  black 
shade  Hues.  Outer  line  white,  distinct,  continuous, 
black-margined  on  either  side,  indented  subcostally  and  again  before 
internal  margin,  slightly  uneven.  Head  and  thorax  blackish.  Fringes 
very  narrowly  interlined  on  both  wings.  Hind  wings  as  usual,  smoky 
translucent,  with  narrow  terminal  line.  Beneath  without  markings, 
except  on  costa  of  primaries.  I  have  examined  15  females  and  4  males 
from  Oldtown,  Me.,  sent  me  by  Mr.  Charles  Fish,  and  Orono,  by  Professor 
Fernald.  Identified  by  Professor  Zeller  as  the  same  as  the  European 
species. 

Nephopteryx  Zeller. 

The  male  anteumc  are  bent  at  base,  where  they  are  provided  with  a 
scale-ridge.  The  male  maxillary  palpi  are  small,  concealed,  not  provided 
with  a  pencil  of  hair,  as  iu  Pempelia  and  Salebria.  The  fore  wings  are 
11- veined;  the  hind  wings  8-veined.  In  ovalis,  as  herewith  figured, 
and  fenextrella,  veins  4  and  5  have   a  separate  origin  on  primaries; 
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the  hind  wings  have  4  and  5  from  ae&mtton  stalk,  Sontteeted  fry  a  Mart 

vein  with  3,  sweeping  by  and  forming  the  cross  vein. 

Until  the  atraetnre  of  our  species  cat  \m  eneNty 
compared  with  the  European,  it  wiH  be  tettertonfer 
to  this  genus  all  forms  which  combine  the  peoaUirity 
of  the  male  antefinm  here  described  with  untaM 
male  maxillary  palpi,  and  11-veined  primaries,  m 
which  4  and  5  have  a  separate  origin,  and  8-vrisei 
secondaries.  There  is  no  doubt  that  Dr.  Packard 
has  incorrectly  used  the  term  "PempeUa*  thrafb- 
oat,  and  probably  also  the  present  generic  torn 
***  Hl&NephoptorywroieatoHatloeahot  belong  hem  Jk 

Packard's  generic  determination  of  the  female  of  omN*  carries  m 

weight ;  for,  in  this  geuos  and  its  allies,  the  female  does  not  poison  tto 

essential  characteristics. 

Nepkoptery*  ovalis. 

$Ph*peUa  walk  Ptck.,  Ann.  Lyo.  ft  Hia&ftV,  1873. 
^NephopUirjfxlat\fla9oUUelUiVmok.tle. 

<J  9.  I  have  Dr.  Packard's  types  before  me  and  forty  or  fifty- addttfesal 
specimens.  There  Is  not  a  particle  of  doubt  that  Dr.  Packard  km 
described  the  sexes  under  distinct  genera,  and  thus  taken  the  md 
characters  as  generic,  although  the  male  has  no  characters  of  Ptmfjk 
except  the  bent  and  tufted  antenn®.  The  two  specimens,  and  descrip* 
tions  for  that  matter,  are  otherwise  almost  exactly  the  same.  Tto 
female  described  by  Dr.  Packard  wants  the  ochery  snbmedian  stmk, 
which,  where  it  cuts  the  dark  band  before  the  anterior  line,  usually  ex- 
pands into  a  more  or  less  well-marked  spot.  In  some  specimens  of 
either  sex,  this  ocherous  mark  is  almost  wanting.  My  material  has  beet 
mostly  sent  me  from  Maine  by  Mr.  Fish  and  Professor  Fernald. 

"  Palpi  large  and  broad,  antennsB  tufted  at  base  as  usual,  fore  wisp 
oblong,  not  very  long,  outer  edge  less  oblique  than  usual.  Body  and 
fore  wings  ash,  being  covered  with  whitish  and  brown  scales.  Fore 
wings  with  a  short,  curved,  dark  line  at  base  on  the  median  vein.  Oft 
inner  third  of  wing  a  very  broad  brown  band,  directed  obliquely  out- 
ward from  the  costa  to  the  inuer  edge,  and  enclosing  a  large  distinct, 
regularly  oval  (longitudinal),  ochreous  spot  between  the  median  and  sob* 
median  veins.  Two  obscure  black  discal  points  situated  as  usual; 
the  outer  one  is  enclosed  in  a  dusky  shade  crossing  the  wing  obliquely 
and  limited  beyond  by  the  usual  submarginal  zigzag  line,  this  line  is 
curved  inward  below  the  costa ;  from  the  middle  of  the  wing  to  the  inner 
margin  it  is  exactly  parallel  to  the  outer  edge,  terminating  in  an  angle 
directed  outwards.  Between  this  line  and  the  edge  is  a  series  of  dusky 
bars,  the  interspaces  cinereous.  A  marginal  black  line.  Fringe  cinere- 
ous. Hind  wings  pale  smoky.  Beneath  fore  wings  dusky.  A  whiti* 
costal  spot  near  the  apex,  but  no  line.    Hind  wings  slightly  paler.   Ab- 
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domen  concolorous  with  the  hind  wings.    Legs  dull  ash,  ringed  with 
whitish." — Packard,  I.  c. 

The  submedian  and  median  veins  are  flecked  with  white  on  the  median 
space  in  the  darker  specimens.  The  ovate  ocher  spot  on  the  sabmedian 
fold  in  the  fascoas  shade-band  before  the  anterior  line  is  variable  in 
listinctness. 

Kepliopteryx  fenestrella. 

Pempelia  fcnestrella  Pack  ,  Ann.  N.  Y.  Lye.  259,  1873. 

"  In  this  species  the  fore  wings  are  long  and  rather  narrower  than  in 
he  European  P.  palumbclla,  and  the  large  broad  palpi,  though  of  much 
he  same  form,  are  porrected  instead  of  ascending ;  but  in  venation  and 
he  structure  of  the  antennae  it  agrees  with  the  European  species,  and 
?empelia  oralis  from  New  England,  in  which  the  wings  are  much  shorter. 
tody  and  wings  cinereous  or  granite-gray,  the  abdomen  and  legs  being 
>aler,  and  concoloroos  with  the  legs  and  hind  wings,  which  are  of  the 
isual  glistening  hue  of  the  genus.  Fore  wiugs  of  the  same  ash  hue  as 
he  thorax,  speckled  with  black  scales.  Two  black  dots  at  the  base  of  the 
ring  below  the  median  vein.  Beyond  on  the  submedian  vein  is  a  longi- 
adinal,  blackish,  inconspicuous  stripe  edged  on  each  with  dull  ochreous. 
Lbove  it  is  a  dark  point  on  the  median  and  subcostal  veins,  with  whitish 
cales  surrounding  the  middle  dot,  but  there  are  no  raised  scales  on  the 
ring.  Just  beyond  the  middle  of  the  wing  are  two,  prominent,  squarish, 
lack  spots,  one  on  the  median,  the  other  on  the  subcostal  vein.  A 
istinct,  white,  submarginal  line,  parallel  with  the  outer  edge  and 
•ordered  internally  with  black  scales,  especially  marked  on  the  cost  a. 
"he  space  between  this  line  and  the  outer  edge  is  filled  in  with  deep, 
cbreous,  longitudinal  bars,  alternating  with  black  streaks,  of  which  the 
ostal  one  is  the  widest  and  shortest.  These  bars  do  not  quite  reach  the 
istinct,  black  line  at  the  edge.  Fringe  ash,  twice  lineated  with  whitish, 
ten  eat  h  a  pale,  whitish,  straight,  submarginal  line,  edged  within  towards 
be  costa  with  dark  ash. 

"  Length  of  body  <?,  .45,  9,  .45  of  an  inch  ;  fore  wing  <?,  .43,  9,  .44  of 
n  inch.    California  (Edwards)." — Packard,  I.  c. 

I  have  examined  the  type  and  two  additional  specimens,  and  the  ueura- 
Ion,  which  latter  should  agree  with  Pempelia,  as  stated  by  Packard.  The 
ifferencc  between  Xephopteryx  and  Pempelia  does  not  lie  in  the  neura- 
ion,  but  in  the  structure  of  the  male  maxillary  palpi. 

Tcphoptcryx  leoninclla. 

Pempelia  leoninclla  Pack.,  Ann.  N.  Y.  Lye.  &VJ,  1873. 

"Antenna*  and  palpi  as  in  P.  fcnestrella,  but  the  fore  wings  are  more 
produced  towards  the  apex,  the  outer  edge  being  more  oblique.  Body 
nd  base  of  fore  wiugs  tawny,  the  thorax  being  clay-yellow  ;  palpi  clear 
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ash.  Basal  third  of  fore  wings  tawoy  yellow,  somewhat  orange  cotoed 
externally,  outer  edge  of  this  colored  portion  directed  w gnlarly,  obHqs* 
ly  outwards  from  the  costs  to  the  inner  edge,  with  three,  Mack,  veoihr 
dots  along  this  obliqne  border.  In  the  ash  space  beyond  is  a  dieting 
dark,  discal  dot,  and  the  veius  are  black.  A  broad,  marginal,  tawij, 
yellow  band,  the  sides  even  and  parallel*  The  costa,  however,  is  da* 
reous  to  the  apex.  A  marginal  black  line,  and  a  fine  dark  line  in  the 
cinereous  fringe  near  the  base.  Hind  wings  of  the  nsoal  hoe.  AM* 
men  luteous.  Beneath,  fore  wings  smoky,  dusky  towards  the  costa;  • 
pale,  costal  streak,  not  forming  a  submarginal  pale  line  as  in  P.  fa* 
trella.    Legs  dark  ashen,  whitish  at  ends  of  joints. 

"Length  of  body,  £,.50,  9, .40  of  an  inch;  of  fore  wing,  £,.46,  9,. 45  of 
an  inch.    California  (Edwards).7'— Packard,  L  o. 

I  have  examined  the  type  (in  bad  condition)  and  three  onset  but  ft«A 
specimens.  The  discal  points  are  present,  not  absent,  as  Packard  stattt 
This  species  agrees  closely  in  form  with  fcnestreUa,  but  differs  by  the 
ochery  color  of  the  basal  and  marginal  fields  of  the  primaries. 

I  give  here,  for  convenience  of  the  student,  two  unrecognised  desufr 
dons  in  this  genus,  by  the  late  Dr.  Clemens,  in  Proa  AcaiL  Nat  si 
Phila.  p.  205, 1860.  It  must  be  confessed  that  Dr.  Clemens'*  desori* 
tions  in  this  group  omit  so  many  essential  characters  that  it  is  doul 
if  the  species  he  intends  can  be  identified  with  certainty. 

"N.  t ulmiarro%orella. — Female.  Grayish-fu&coua.  Fore  wings  witk 
a  slender,  dark  fuscous  angulated  line,  edged  on  the  costa  internally  by 
a  pale  grayish  spot,  and  on  the  inner  margin  externally  by  another  of 
the  same  hue.  The  subteriniual  line  pale  gray,  dark  margined  inter- 
nally.   Hind  wings  pale  brownish,  darker  ou  the  margin. 

"The  larva  is  found  on  the  American  Elm  in  August.  The  head  ia 
pale  brown,  dotted  with  dark  brown.  The  body  dark  green,  with  i 
dorsal,  double  line  of  pale  green  patches,  and  a  slight  subdorsal  and 
stigmatal  line  of  the  same  hue.  On  the  1st,  2d,  4th,  5th  and  10th 
rings,  are  brown  subdorsal  points.  It  weaves  a  web  ou  the  surface  of 
the  leaves,  feeding  beneath  it.  The  pupa  is  contained  in  a  web  between 
united  leaves,  in  the  vivarium.  It  becomes  a  pupa  about  the  middle  of 
August,  and  an  imago  about  twelve  or  fourteen  days  after  transforma- 
tion." 

"N.  undulatell<t. — Labial  palpi,  bead  and  thorax  grayish  fuscous 
Fore  wings  grayish  fuscous,  with  an  angulated  white  line  crossing  the 
disk,  sometimes  obsolete  above  the  fold,  margined  with  dark  brownish, 
aud  a  subterminal  line  of  the  same  hue  dark  margined  on  both  sides. 
At  the  end  of  the  disk  is  a  short  blackish  transverse  line,  slightly  mar- 
gined exteriorly  with  whitish.  Hinder  margin  tipped  with  blackfch, 
cilia  grayish  fuscous.    Hind  wings  grayish  testaceous;  cilia  paler. 

"Penna.,  Canada  and  Mass.  From  Dr.  Charles  Girard,  Washington, 
D.  C. 
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44  Early  in  October,  I  found  pap®  of  this  insect  at  Niagara  Falls,  on 
the  Canada  side,  under  shelter  of  loosened  portions  of  the  bark  of  the 
American  Elm.  They  were  enclosed  in  a  cocoon  of  silk,  mixed  with  par- 
ticles of  bark.  On  the  same  tree  I  took  a  number  of  larvae  which  were 
rlescendiug  the  trunk  to  undergo  pupation.  I  did  not,  however,  obtain 
tmagos  from  any  of  the  specimens.  The  body  was  nearly  uniform  in 
diameter,  with  the  ordinary  number  of  feet.  Head  as  broad  as  the  body 
and  dark  greeu.  Body  dark  green,  between  the  segments  yellowish  and 
[lotted  with  yellow;  first  riugs  with  two  black  dots  on  the  sides." — Proc. 
Acad.  Nat  Sci.  Pltila.  I860,  p.  205. 

Pinipestis  Grote. 

Head  with  a  transverse  thick  ridge  of  scales  behind;  frontal  scales 
forming  a  projecting  bunch.  Maxillary  palpi  alike  in  both  sexes,  con- 
cealed by  the  porrect  labial  palpi,  which  exceed  the  front:  Ocelli.  Male 
antennae  thicker  than  in  the  female,  with  the  joints  not  apparent,  very 
slightly  bent  at  base,  where  they  show  a  ridge  of  thin  tuftlets  of  scales, 
pubescent  beneath.  Fore  wings  11-veined,  with  veins 
&  and  5  running  close  together  at  base,  but  having  a 
Separate  origin.  Ilind  wings  8- veined,  vein  5  running 
close  to  4,  but  independent,  and  continuous  with  the 
cross  vein. 

Pinipestis  Zimmermanij  fig.  10  (ueuratiou). 

Pinipestis  Zimmerman i,  Grote,  Can.  Ent.  9,  161  (Nephop- 
teryx.) 

£  9.  Blackish-gray,  shaded  with  reddish  on  the 
basal  and  terminal  fields  of  the  fore  wings.  There 
ire  patches  or  lines  of  raised  scales  on  the  basal  field  ri*w* 

and  on  the  anterior  and  darker  portion  of  the  median  space  behind  the 
transverse  line;  also  the  exterior  line  and  discal  mark  are  accompanied 
by  raised  scales.  Median  lines  prominent,  consisting  of  double  black 
lines  enclosing  pale  bands.  The  inner  line  at  basal  third  is  per- 
pendicular, dentate.  The  outer  line  at  apical  fourth  is  once  more 
strongly  indented  below  costa.  The  median  field  is  blackish,  be- 
coming pale  outwardly;  it  shows  a  pale,  sometimes  whitish,  discal  spot, 
surmouuted  by  raised  scales.  The  terminal  edge  of  the  wing  is  again 
pale  or  ruddy  before  the  terminal  black  line.  Fringes  blackish.  Ilind 
^vings  pale  yellowish-white,  translucent,  shaded  with  iuscous  on  costal 
region,  and  more  or  less  so  terminally,  before  the  terminal  blackish  line; 
fringes  dusky.  Beneath,  the  fore  wings  are  blackish,  marked  with  pale 
on  costa;  hind  wings  as  on  upper  surface.  Body  blackish  gray,  with 
often  a  reddish  cast  on  thorax  above  and  on  the  vertex.  Abdomen  gray, 
aunulated  with  dirty  white ;  legs  dotted.    Expanse,  26-30  mil. 

The  species  varies  in  the  amount  of  reddish  on  the  basal  and  terminal 
fields )  the  raised  scales  are  easily  lost  in  handling  the  living  specimens. 
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The  larva  is  found  in  tbe  Middle  States,  Hew  York  ted  £e*ntf 
in  Jane  and  July,  beneath  tbe  bark  of  tbe  Bed  Pine  and  the 
Pine  (Pinus  resinoea  and  P.  strobu$);  also  on  the  Sootch,  Buarii 
Austrian  imported  pines.    The  wounds  occur  on  the  main  stem, 
below  the  insertion  of  the  branch.    On  cutting  into  the  bark 
the  exuding  pitch,  the  larva  may  be  found,  which  measures  afrit 
millimetres  when  full-grown.    The  head  is  tUning chestnut-brown, 
black  mandibles.    The  body  is  livid  or  blackish-green,  naked,  with 
of  black  dots,  each  giving  rise  to  a  single  bristle.    Tbe  prothorade 
is  blackish.    The  larva  has  three  pair  of  thoracic  or  traejointed  tat 
four  abdominal  or  false  feet,  besides  anal  claspers.  This  larva,  eattaf 
the  inner  side  of  the  bark,  and  making  farrows  in  the  wood,  caasi 
bleeding,  which,  when  the  depletion  is  excessive  or  oontinnona,  aad 
daily  in  the  case  of  young  trees,  has  proved  fetal.    In  Jnly,  the 
spins  a  whitish,  thin,  papery  cocoon  in  the  mass  of  exuded  pitch, 
seems  to  act  as  a  protection  to  both  the  larva  and  chrysalis.    The 
is  cylindrical,  smooth,  narrow,  blackish-brown,  about  16  millimetm 
length.    The  head  is  pointed,  there  being  a  pronounced  clypeal 
ranee ;  the  segments  are  unarmed ;  the  anal  plate  is  provided  with  a 
of  four  spines,  and  two  others,  more  slender,  on  either  side  of  the 
line,  below  the  first.    It  gives  the  moth  in  ten  to  fourteen  days. 

Pinipestis  Zimmermani  seems  to  be  one  of  the  most  destructive 
Lepidopterous  insects  to  timber.  I  have  seen  a  number  of  young 
trees  killed  by  it.  It  is  an  American  form,  and  differs  structurally  from 
tbe  European  Dioryctria  abietella  by  the  peculiarities  of  the  male  antenia 
and  tbe  different  position  of  veins  6  and  7  with  regard  to  the  cross-veil 
on  primaries. 

It  is  not  certain  how  the  hibernation  of  P.  Zimmermani  is  accom- 
plished. From  the  fact  that  Mr.  Zimmerman  has  found  larva  resembling 
those  of  this  species  in  the  clots  formed  by  tbe  exuding  pitch  in  Jan- 
uary, it  may  be  that  the  species  winters  in  the  larval  state,  and  that  it 
is  single-brooded.  Tbe  identification  of  these  winter  larvae  is  not  com- 
plete. In  color  they  were  more  pinkish  than  the  specimens  taken  in 
June,  and  (but  this  might  be  expected)  smaller  in  size.  Again,  whether 
the  larva  feeds  on  the  gum  or  not  is  uncertain,  though  certain  of  the 
facts  observed  point  to  this  conclusion. 

For  an  opportunity  of  examing  specimens  of  Dioryctria  abietella,  I  am 
indebted  to  Mr.  Charles  D.  Zimmerman.  The  joints  of  the  antenn© 
are  distinct,  so  ad  to  give  a  serrated  appearance  to  these  organs.  The 
European  species  is  much  smaller  and  less  brightly  colored  than  Zim- 
merman's Pine  Pest,  and  wants  notably  the  patches  of  raised  scales  on 
the  wings,  on  which  I  have  dwelt  in  my  original  description,  and  which 
are  so  distinctive  of  Zimmermani.  There  cannot  remain  the  faintest 
doubt  of  the  distinctness  of  Zimmerman's  Pine  Pest  from  the  European 
abietella.  The  probable  difference  in  the  clypeal  structure  of  the  pop 
and  the  differing  habit  of  the  larva  of  Zimmermani,  as  compared  with 
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<Cbe  characters  given  by  Ratzburg  of  abietella,  I  have  alluded  to  in  my 
original  paper  on  the  subject. 

But  ou  examining  the  neuration  of  abietella  I  find  tbat  ou  tbe  fore 
wrings  veins  4  and  5  are  not  furcate,  but  spring,  as  in  Zimmermani  and 
"the  species  I  here  refer  to  Nephopteryx,  separately  from  the  median  vein, 
running  so  close  together  at  base  that  they  appear  to  be  furcate  at  their 
point  of  divarication.  I  also  find  that  the  origin  of  G  and  7  is  different 
fiom  Zimmermani  and  the  species  I  here  refer  to  Nephopteryx.  In  abietella, 
0  joins  7  at  the  point  of  issue  of  the  discal  cross- vein;  in  Zimmermani,  6 
joins  7  before  the  cross- vein,  which  arises  from  G.  On  the  hind  wings  in 
JHnipextis,  vein  5  is  independent;  but,  in  Dioryctria  abietella,  vein  5  is 
joined  to  the  median  vein  close  to  the  point  of  origin  of  4  and  3.  I  find 
thus  that  Heineman's  diagnosis  of  Dioryctria  is  correct,  except  that,  if 
toy  "  Ast  4  und  5  anf  gemeinschaftlichem  Stiele"  he  means  that  4  and  5  are 
fbrcate,  as  I  have  understood  him,  he  has  made  the  same  error  that  I 
did  at  first  in  considering  these  veins  furcate  in  Zimmermani. 

Pinipestisf  abietivorella,  n.  s. 

Under  the  MS.  name  of  Pempelia  abietivorella,  Dr.  Packard  sends 
me  a  single  fresh  female  specimen,  which  bears  at  first  sight  a  close 
resemblance  to  the  European  abietella,  but  agrees  in  neuration  with 

-  Pinipestis.    Vein  5  of  the  hind  wings  is  independent;  veins  4  and  5  of 
.   the  primaries  are  not  furcate,  and  the  position  of  the  cross-vein  is  as  in 

Zimmermani.    Bnt  as  I  do  not  know  the  male  of  this  new  Pine  Pest,  I 
cannot  surely  indicate  its  generic  position.    It  may  belong  to  Salebria. 

-  The  moth  has  so  close  a  resemblance  to  abietella  that  I  took  it  for  that 
species  until  I  examined  the  neuration.  It  seems  a  little  larger,  the 
primaries  more  blackish,  powdered  with  white.  There  are  no  raised 
scales  on  the  fore  wings  and  no  red  tints,  so  that  it  cannot  be  con- 
founded with  Zimmermani.  The  anterior  line  is  more  dentate  and  the 
posterior  line  broader  than  in  abietella.  The  moth  was  received  by  Dr. 
Packard  from  Prof.  IT.  W.  Parker,  of  Amherst,  Mass.  The  larva  was 
found  two-thirds  grown,  "boring  in  top  of  a  tree  of  the  No  rway  Spruce 
It  was  smooth,  slender,  dark  brown.  Taken  the  first  week  of  August. 
Full  grown  it  measured  $  inch,  and  pupated  in  cocoon  formed  of  its 
own  excrement  and  silk  tbe  last  of  August.  The  imago  was  found  fresh 
and  alive  Sept.  19."  This  Norway  Spruce  moth  must  not  be  con- 
founded with  Salebria  fusca,  which  it  very  nearly  resembles.  The  fore 
wings  are  more  powdered  with  white,  the  posterior  line  broader, 
while  in  fusca  vein  G  on  fore  wings  is  thrown  off  from  the  cross-vein 
further  from  7.  This  new  moth  cannot  be  a  Pempelia  from  the  8- veined 
secondaries,  nor  can  I  refer  it  as  congeneric  with  the  species  I  here 
refer  to  Nephopteryx  from  the  position  of  vein  5  of  the  hind  wings. 
Salebria  fusca  is  apparently  a  larger  moth  than  abietivorella,  and  may 
be  most  quickly  distinguished  by  the  discal  points  being  black,  super- 
posed, and  sometimes  coalesced,  while  in  Pinipestisf  abietivorella  and 
the  European  Dioryctria  abietella  the  discal  mark  of  pT\mfc?\fefc'\^^\ax&% 
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Honoba,  n.  g. 

The  ocelli  are  promiueut.    Male  antenna;  without  peculiarity,  pubes- 
cent beneath.    Labial  palpi  not  very  long,  porrect,  thickly  scaled,  the 
..  _.  _  __-.  _i.^  rather  long  and  stout  third  article  concealed  by 

:^~~ — ■ /  the  vestiture.   Maxillary  palpi  small,  scaled.  Fon 

wings  narrow  and  long,  11- veined,  4  and  5  farcate; 
hind  wings  7-veined,  5  wanting,  3  and  4  farcate 
on  a  long  stem  just  before  the  margin;  6  contin- 
uous with  the  discal  cross-vein  on  the  upper  comer 
of  the  cell ;  8  out  of  7,  a  short  furcation;  2  oat 
of  the  lower  angle  of  the  cell,  which  is  closed. 
This  genus  seems  to  me  to  fall  in  with  Section 
run.  C  of  Stcnoptycha,  according  to  Heineman,  but  I 

have  not  the  European  oblitcUa  to  compare.  The  differences  between 
these  sections  seem  to  me  as  important  as  those  considered  by  Heine- 
man  of  generic  value  in  the  group. 

llonora  mcUinella,  u.  s.,  fig.  11  (neuration). 

<£9.  Fore  wings  blackish-fuscous,  with  a  pale,  undefiued,  C03tal 
shading.  Interior  line  white.  A  yellow  shade-spot  beyond  the  line  on 
internal  margin.  Two  separate,  very  small,  dark,  discal  dots.  Exterior 
line  near  the  margin,  even,  narrow,  and  indistinct  white.  Base  of  the 
wing  yellowish.  Anterior  line  not  continued  to  costa.  Hind  wings  very 
pale  fuscous,  silky,  with  concolorous  fringes.  Head  and  thorax  faded 
ocherous.  Three  specimens  (Texas,  Belfrage,  No.  443).  The  expanse 
varies  from  !.">  to  10  mil.  1  sent  this  species  to  Prof.  Zeller,  under  the 
number  37(>,  but  received  no  determination  of  the  species. 

DAKRU3IA,  «.  fj. 

Ocelli  small.     Male  antenna*  very  slightly  bent  at  base,  where  they 
show  a  little  thicker  coating  of  scales.     Labial  palpi  rather  short,  with 

the  terminal  joint  subcqual.  Maxillary  palpi  scaled, 
small  in  both  sexes.  Wings  rather  long  and  narrow. 
Fore  wings  with  11  veins,  the  cell  closed  by  a  fold: 
4  and  5  furcate  from  a  single  stem  ;  8  out  of  7.  Eiud 
A     -  wings  7-veined  ;  cell  closed  by  a  fold  ;   the  subcostal 

v   ^.  ...  '    vein  joined  to  the  costal  bv  a  short  branch  bevond  the 

\\  /      closure  of  the  cell :  8  out  of  7,  a  very  short  furcation 

v      \      '  before  apices  5  3  and  \  furcate  just  beyond  the  cross- 

vein. 
r.o.u.  This  genus  difleis    from    Jfomcosoma    by  the  11- 

veined  primaries  and  the  absence  of  the  suprabasal  constriction  of  the 
male  antenna* ;  on  the  hind  wings,  veins  3  and  1  furcate  beyond  the  cell. 

Thikruma  turbatclla,  fig.  12  (neuration). 

■t  rt .  Whitish-gray.  Cell  striped  with  white.  Inner  line  thick,  black- 
ish.  A  black  discal  upright  streak.  Outer  lino  double,  blackish,  with 
broad,  white,  included  s\vt\ee,o\3\\i\v\e,a\\VV\^ 


t  ■ 


i'. 
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sntly   tootbed,  somewhat  diffuse.     Veins  finely  marked.    Terminal 

inute  dark  dots.    Fringes  fuscous-gray.    Hind  wings  very  pale  fus- 

►us,    with  paler  interlined    fringes.     Beneath  fuscous-gray.     Body 

bitish  beneath,  above  fuscous-gray.    One  male  from  Illinois  (Dr.  Nason) 

is  the  outer  line  narrower,  more  acutely  bidentate,  and  perhaps  is  a 

fferent  species;  it  appears  otherwise  to  agree  with  the  typical  male. 

his  species  expands  25  mil.    The  hind  wings  seem  a  little  paler  and 

ore  pointed  in  the  male.    The  Illinois  specimen  was  captured  May  26. 

have  examined  three  females  and  one  male  taken  by  Mr.  Charles  Fish 

;  Oldtown,  Me. 

Homeosoma  Curtis. 

The  male  auteunae  are  suddenly  constricted  above  the  base.  Labial 
ilpi  porrect ;  maxillary  palpi  small,  scaled.  Fore  wings  with  10  veins; 
and  5  from  a  rather  long  stem  ;  vein  8  wanting.  Iliud  wings  with 
veins ;  veins  3  and  4  have  a  separate  origin  out  of 
le  lower  angle  of  the  cell ;  8  out  of  7,  a  very  short 
treat iou  before  apices. 

The  hind  wings  differ  from  those  of  Dakruma  by  the 
rigiu  of  veins  3  and  4,  which  is  a  separate  one;  vein 
from  the  cross- vein  close  to  3,  whereas  in  Dakruma 
and  4  are  furcate  beyond  the  closure  of  the  cell. 

romeo8oma  styptieellu,  fig.  13  (neuration). 

<?9.     Dusty  whitish-gray;  wings  narrow;  a  diffuse,  ri«-u 

lackish,  anterior  line;  discal  spot  formed  of  two,  blackish,  superposed 
•  coalesced  dots  uear  the  outer  line,  which  is  even,  oblique,  bordered 
i  either  side  by  a  blackish  shade,  the  outer  of  which  sometimes  want- 
\g  and  indicated  by  a  costal  mark.  Ilind  wings  smoky  pellucid,  with 
aler  fringes.  Beneath  smoky,  immaculate.  Average  expanse,  19  mil. 
Three  males  and  ten  females  examined.  Maine,  Massachusetts,  New 
ork  (Lewis  County),  W.  W.  Hill.  There  are  probably  similar  species 
H  yet  described,  and  attention  must  be  paid  to  the  generic  characters, 
everal  females  in  my  collection  indicate  such  species,  much  like  stypti- 
lla  in  appearance,  but  probably  geuerically  distinct,  a  fact  which  cau- 
U  be  easily  established  without  reference  to  the  male  sex. 
It  somewhat  resembles  the  figure  17  on  Plate  2  of  the  Missouri  Ite- 
>rts  as  that  of  Pempeha  grosxulariw  Packard  ;  but  Htypticella  wants  the 
:>uble  baud  forming  the  anterior  line.  It  does  not  agree  with  the  fig- 
re  on  page  140,  because  the  outer  line  wants  the  submedian  tooth  there 
iowii,  and  the  wings  are  narrower.  I  regret  not  to  have  identified  as 
it  this  species  of  Dr.  Packard's,  which  is  probably  incorrectly  gener- 
ally referred,  and  of  which  no  structural  characters  of  value  are  given 

y  Mr.  Riley. 

Anehastia  Hilbiu 

Male  antennae  a  little  bent  at  base,  without  scale  tuft,  ciliate  beneath, 
ie  joints  conspicuous.    Ocelli  wanting.    Labial  palpi  long,  porrected. 
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Fore  wings  10- veined;  median  vein  3-branched,  a  single  vein  repre- 
senting 4  and  5.  Hind  wings  with  7  veins;  3  and  4  furcate  on  a  lung 
stem  ;  2  before  tbe  lower  angle  of  the  cell.    Tongue  present. 

Anerastia  hwmatlca  Zell.,  fig.  14  (neuration). 

Jnerastia  hirmatiea  Zell.,  Verb.  Zool.-Bot.  Ver.  p.  555, 1872. 
Xephopteryx  roseatelto  Pack.,  Aon.  N.  T.  Lye.  N.  H.  270, 1673. 

<?  9 .    Head  and  thorax  dull  yellow,  more  or  less  stained  with  rosy- 

browu.    Fore  wings  with  a  pale  yellow  costal  stripe 
running  to  a  point  and  expiring  before  the  tips;  eke 
the  silky  primaries  are  dull  roseate,  shading  to  faa- 
cous  below  the  stripe  and  fading  to  yellowish  at 
internal  margin.    Hind  wings  very  pale  yellowish- 
<£- — ^.-^r-.^  fuscous.    Fringes  on  both  wings  yellowish;  beneatk 
[N^^-L^Il/  silky  yellowish-fuscous.    The  species  expands  17  to 
\  \\/Ss\/      19  mil.    I  have  examined  four  specimens  of  botfc 
\\_^x  sexes,  including  Dr.  Packard's  type.    Maine,  Massa- 

chusetts.   Whether  the  maxillary  palpi  are  present, 
Ijs  H-  I  have  not  yet  been  able  to  decide. 

There  is  no  doubt  on  my  mind,  after  examining  Packard's  type,  that 
it  is  the  same  species  previously  described  by  Zeller.  It  appears  that 
Zeller  has  recognized  a  second  closely  allied  species  from  a  specimei 
sent  him  by  Packard,  which  differs  from  Juematica  by  the  thinner,  longer, 
labial  palpi,  with  a  brown  stripe  from  the  2d  joint  outwardly  to  the 
tip.  Tbe  costal  stripe  is  said  to  be  powdered  rather  thickly  with  browo. 
Packard's  type  does  not  show  auy  browu  powdering,  and  I  cannot 
recognize  any  palpal  stripe.  The  palpi  are  stained  with  purplish.  I  do 
not  think  it  is  likely  that  these  characters  are  specific.  My  other  speci- 
mens show  a  variation  in  size  and  distinctness  of  the  reddish  tinge  on 
primaries,  but  I  cannot  see  either  tbe  character  pointed  out  by  Zeller  or 
any  others  on  which  to  infer  two  species. 

Of  this  species,  Dr.  Packard  says  in  the  body  of  his  description  :— "It 
has  all  the  structural  characters  of  Xephopteryx."  But  in  his  remarks 
upon  it  a  little  lower  down  he  says : — "Though  the  antennae  are  without 
the  usual  tuft  of  scales,  and  the  palpi  are  longer  thau  usual,  I  should 
judge  that  ir  was  a  Xephopteryx."  It  is,  however,  as  1  have  above 
explained,  abundantly  distinct  from  Xephopteryx  in  structure. 

It  is  quite  necessary  that  the  structure  in  this  group  should  be  fully 
reported  in  describing  species,  lam  prevented  from  identifying  Pim- 
pelia  Jlammondi  with  certainty,  because  the  characters  of  tbe  maxillary 
palpi  and  venation  are  not  given  by  Mr.  liiley.  In  the  absence  of  an 
examination  of  the  generic  characters  in  this  group,  any  opinion  on  the 
validity  of  ;i  modern  genera"  must,  I  think,  be  without  value. 
The  following  is  a  provisional  list  of  our  species: — 
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PHYCIDJS. 

Acrobasis  Zell. 

?  uudulatella  Clem. 

Ml. 

?  ulmi-arroBorella  Clem. 

olla  Pack. 

?  Edmandsii  Pact. 

la  Grote. 

Pixipestis  Grote. 

a  Zdl. 

irita  ntbulo  Walsh. 

.ml  is  Lc  Baron, 

Zimmerman i  Grote. 
fabietivorella  Pack. 

.Sai.kbkia  Zell. 

Zophodia  Hiibn. 
Bollii  Zc/I. 

r. 

dentata  Grote. 

Pempelia  Zell. 

Myelois  Zell. 

Vrote. 

albiplagiatella  Pack. 

/<//. 

Honora  Grote. 

.  Zr//. 

melliuella  Grote. 

'dl. 

Episciinia  Hiibn. 

a  ZW/. 
11a  Clem. 

farrella  Curtw. 

Anerastia  Hiibn. 

idi  Ililty. 

hffimatica  Zell. 

ii;e  Pack. 

Xephop.  roseatdia  Paok. 

Nepiiopteryx  Zell. 

tetradella  Zell. 
glareosella  Zell. 

'empdia  oralis  Pack. 

binotclla  Zell. 

\  latifaacidla  Pack. 

Ephestia  Guen. 

i. 

elutella  Hiibn. 

tpdia  ftn.  Pack. 

ostrinella  Clem. 

• 

interponctulla  Hiibn. 

tpdia  Uon.  Pack. 

Ztw  Fitch. 

Zdl. 

ochrifrontella  Zell. 

t-lla  Zdl. 

bospitella  Zdl. 

SPECIES  DESCRIBED. 


iimalis. 
alis. 

pbora  nicalis. 
vialin. 
naniealis. 
ilis. 
dis. 

na  auriciuctaria. 
ibella. 
nnchalis. 
ceralw. 
ibicostalis. 
costal  is. 
igicola. 

opteralis. 
a  superatalis. 
•a  Zelleri 
basiochrealis. 
,s  breviornatalis. 

lull.  iv.  No.  3— 


Tetralopha  asperatella. 
platanella. 
militella. 
robust  el  la. 
Acrobasis  rubrifascieila. 

tricolorella. 
Pempelia  pravella. 
Salebria  fusca. 
Nephopteryx  oval  is. 

fenestrella. 
leoninella. 
undnlatella. 
?  ulmi-arrosorella. 
Pinipestis  Zimmermani. 

?  abietivorella. 
Honora  nielli nella. 
Dakruina  turbatella. 
Homeosoma  stypticella. 
Anerastia  brematica. 
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ART,  XX  VIII -PALE0NT0L0G1CAL  PAPERS  NO.  6 :  DESCRIPTIONS 
OF  NEW  SPECIES  OF  INVERTEBRATE  FOSSILS  FROM  THE 
LARAMIE  GROUP. 


By  C.  A.  White,  M.  D. 


The  fossils  described  in  this  paper  were  collected  by  the  writer  (unless 

otherwise  stated  in  connection  with  the  description)  from  tbe  strata  of 

tike  Laramie  Group,  daring  the  season  of  1877,  in  Colorado,  Wyoming, 

and  Utah.    Many  other  associated  species  were  also  collected,  but  only 

ttie  hitherto  undescribed  forms  are  noticed  in  this  paper. 

Of  the  numerous  invertebrate  forms  hitherto  collected  from  the  strata 
of  this  great  group,  except  some  insect  remains  (to  be  described  by  Mr. 
8.  H.  Scudder),  and  a  few  unstudied  Ostracoid  Crustaceans,  all  are  mol- 
luscau. 

CONCHIFERA. 

Genus  VOLSELLA  Scopoli. 

Subgenus  Brachydontes  Swainson. 

^okella  (Brachydontes)  regularis  (n.  sp.). 

Shell  arcuate-subovate  in  marginal  outline ;  valves  moderately  con- 
vex ;  upper  margin  more  or  less  strongly  arched  from  beak  to  rear ; 
thence  with  a  continuous  but  stronger  curve  to  the  posterobasal  mar- 
Sin,  which  is  somewhat  abruptly  rounded  to  the  gently  concave  base ; 
**ont  moderately  narrow,  slightly  projecting  beyond  the  beaks,  and 
Abruptly  rounded  to  the  base;  beaks  depressed,  scarcely  perceptible  as 
fetich,  and  nearly  but  not  quite  terminal;  hinge-margin  short,  nearly 
straight;  umbonal  slope  somewhat  prominent,  but  conspicuous  only  by 
increasing  the  apparent  concavity  of  the  basal  part  of  the  shell.  Sur- 
face marked  by  numerous,  rather  coarse,  radiating  lines,  or  small  costse, 
^vhich  increase  in  size  toward  the  free  margins  of  the  shell.  These 
*U)stse  have  generally  a  somewhat  crenulated  aspect,  due  in  part  to  small 
sinuosities  in  their  course,  aud  in  part  to  being  frequently  crossed  by 
lines  and  undulations  of  growth;  denticles  or  crenulations  of  the  short 
front  margin  distinct. 

Length  of  the  type-specimen  3G  millimeters;  breadth  at  the  widest 
Part  18  millimeters;  but  several  less  perfect  examples  obtained  at  dif- 
ferent localities  indicate  a  much  larger  size,  the  largest  of  which  must 
i*ave  had  a  length  of  6£  centimeters. 
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Position  and  locality. — Laramie  Group.  The  type-specimen  is  from  the 
Valley  of  Crow  Creek,  Northern  Colorado,  15  miles  above  the  con- 
fluence of  that  creek  with  South  Platte  River.  Other  examples  are 
from  Canon  Fark,  Valley  of  Yampa  Itiver ;  Danforth  Hills,  near  White 
River  Indian  agency,  Colorado;  and  Rock  Springs  Station,  Union  Pa- 
cific Railroad,  Wyoming. 

Vohella  (Bracliydxmtes)  laticostata  (sp.  now). 

Shell  transversely  elongate,  arcuate-subelliptical ;  upper  border  broadly 
and  almost  regularly  arched ;  posterior  border  somewhat  abruptly  bat 
continuously  rounded  from  the  upper  border  to  the  base,  which  latter 
border  is  gently  concave  along  its  middle  portion;  front  abruptly 
rounded,  beaks  inconspicuous,  situated  near  the  front ;  hinge-line  short, 
nearly  straight,  not  forming  an  angle  with  the  remainder  of  the  upper 
border;  denticles,  or  crenulatious  of  the  anterior  border,  distinct.  Sur- 
face marked  by  the  usual  distinct  lines  of  growth,  and  also  by  fine  radi- 
ating cost  as  which  are  obsolete  along  the  whole  length  of  the  median 
portion  of  the  shell,  and  are  more  distinct  upon  and  near  the  dorsal 
border  than  elsewhere. 

Length  5  centimeters;  greatest  width  19  millimeters. 

This  species  differs  conspicuously  from  the  preceding  one,  which  is 
from  the  same  formation,  in  its  greater  proportionate  length,  the 
straighter  and  less  creuulate  character  of  its  cost;r,  and  their  absence 
or  obsolescence  upon  the  median  portion  of  the  shell. 

Position  and  locality. — Laramie  Group,  about  400  feet  from  its  base; 
Danforth  Hills,  near  White  River  Indian  agency,  Colorado. 

Genus  XCCULAXA  Link. 

Xuculana  inclara  (sp.  now). 

Shell  small,  elongate-subovate  in  marginal  outline,  gradually  narrow- 
ing behind  the  beaks.  lleaks  not  prominent,  situated  about  one-third 
of  the  full  length  of  the  shell  from  the  front;  valves  only  moderately 
convex,  even  in  the  anterior  and  umboual  regions,  and  without  distinct 
umboual  ridges.  Rasal  margin  broadly  semi-elliptical;  anterior  margin 
regularly  rounded  from  the  cardinal  margin  to  the  base;  posterobasal 
margin  sloping  upward  to  the  posterior  margin,  which  is  sharply 
rounded  to  the  cardinal  margin;  the  latter  margin  slightly  arched, or 
the  anterior  and  posterior  portions  of  it  forming  a  very  slight  angle  with 
each  other;  denticles  minute,  numerous,  12  to  15  or  more  in  front  of  the 
beak  and  a  greater  number  behind  it. 

The  few  examples  discovered  being  only  casts,  the  true  character  of 
the  surface  is  not  known,  but  it  appears  to  have  been  marked  with  only 
the  usual  concentric  lines  of  growth.  Character  of  the  pallial  line  on- 
known. 

Length  11  millimeters;  height  from  base  to  beaks  5  millimeters.   So 
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examples  larger  than  this  were  discovered,  but  it  is  possible  that  those 
obtained  are  under  full  adult  size. 

Position  and  locality. — Laramie  Group,  about  400  feet  above  its  base; 
Danforth  Hills,  near  White  Kiver  Indian  agency,  North  western  Colorado. 

Genus  ANODONTA  Cuvier. 

Anodonta  parallela  (sp.  now). 

Shell  transversely  much  elongate,  oblong  or  semi-elliptical  in  marginal 
outline;  valves  gently  convex,  apparently  a  little  more  so  near  the 
front  than  elsewhere ;  beaks  situated  about  two-sevenths  the  leugth  of 
the  shell  from  the  front,  depressed,  the  elevation  of  the  umbonal  re- 
gion being  hardly  perceptible;  hinge-line  long;  the  whole  dorsal  border 
nearly  straight ;  both  anterior  and  posterior  borders  regularly  rounded; 
that  of  the  posterior  being  a  little  more  abruptly  rounded  than  the 
front ;  base  nearly  straight,  or  very  slightly  emarginate  along  or  a  little 
in  front  of  the  middle.  Test  thin  ;  surface  smooth  or  marked  only  by 
the  ordinary  lines  of  growth  and  one  or  two  faint  ridges  running  from 
the  beaks  to  the  postero-dorsal  margin. 

Length  62  millimeters;  breadth  20  millimeters. 

The  extraordinary  length  of  this  shell  compared  with  its  width  is  an 
unusual  feature  in  this  genus ;  but  all  the  other  characteristics  of  the 
species,  so  far  as  they  can  be  observed  on  the  specimens  yet  discovered, 
indicate  it  to  be  a  true  Anodonta,  and  its  immediate  associates  are  also 
all  fresh-water  shells.  Only  two  examples  have  been  discovered,  both 
imperfect ;  but  together  they  show  all  the  essential  characteristics  of  the 
species.  Notwithstanding  its  unusually  elongate  form,  the  character 
of  the  test  and  its  edentate  hinge  apparently  leave  no  doubt  as  to  its 
generic  character  as  here  indicated. 

Position  and  locality. — Laramie  Group ;  Valley  of  Grow  Greek,  North- 
ern Colorado,  about  10  miles  above  the  confluence  of  the  creek  with 
South  Platte  River. 

Genus  UNIO  lietzius. 

Unio  goniambonatus  (sp.  no  v.). 

Shell  of  medium  size,  transversely  elongated,  subtrihedral  hi  mar- 
ginal outliue,  being  rapidly  narrowed  posteriorly  from  the  anterior  por- 
tion; moderately  gibbous,  most  so  a  little  in  front  of  its  mid  length  and 
above  its  mid-height;  test  smiewhat  tlriek;  beaks  placed  near  the 
anterior  end,  moderately  depressed ;  urn  bones  slightly  raised  above  the 
binge-line ;  umboual  ridge  distinct,  angular,  and  so  prominent  as  to 
produce  a  flattened  or  even  slightly  concave  space  between  it  and  the 
biuge-inargiu,  giving  the  whole  back  of  the  shell  a  broadly  flattened  as- 
pect; frout  margin  regularly  rounded  from  beneath  the  beaks  to  the  basal 
margin,  which  latter  margin  is  nearly  straight  or  only  slightly  convex, 
especially  behind  the  anterior  third  of  its  leugth ;  posterobasal  margin 
narrowly  rounded  to  the  postero-dorsal  margin,  which  meets  the  former 
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with  an  elongated  downward  and  backward  ■lopoftom 
gin  5  the  latter  margin  nearly  straight,  and  occupying  sbovt 
the  whole  length  of  the  shell.    Bnrfaoe  marked  toy  otty  th# 
lines  and  ooarserimbrications  of  growth,  but  anally  the  angular  1 
ridge  is  cut  across  by  three  or  four  abort,  distinct  ridges  and 
spondiog  farrows,  extending  obliquely  inward  and  backward, 
scarcely  perceptible  in  front  of  the  nmbonal  ridge,  and  becoming 
lete  before  reaching  the  postero-dorsal  margin,  or  at  least  only 
dncing  slight  sinuosities  upon  it. 

Length  68  millimeters ;  height  from  base  to  umbones  34 
thickness  28  millimeters. 

The  elongate  subtriangnlar  outline,  prominent  and  angular  umbori] 
ridges,  and  broad,  flattened  dorsum  of  this  species,  are  features  tfaft' 
readily  separate  it  from  all  other  known  forms,  and,  together  with  the] 
seven  other  species  associated  with  it  (mentioned  in  the  nest  deaoM 
tion),  show  an  extent  and  diversity  of  differentiation  amnnfl  tfew 
earlier  species  of  UnionidcB  that  is  hardly  surpassed,  at  the  praeafcdqtj 

Locality  and  jpoffticm.— Upper  part  of  the  iAramie  Group} 
Buttes  Station,  Union  Pacific  .Railroad,  Wyoming. 

Unio  aldrieki  (sp.  nov.). 

Shell  of  medium  sire,  transversely  elongate,  approximately 
marginal  outline,  a  little  higher  posteriorly  than  anteriorly ; 
gibbous,  especially  along  the  umboual  ridge,  where  the  shell  is  thickest; 
test  moderately  thick,  becoming  much  so  in  old  shells ;  beaks  pissed 
nearly  one-third  the  length  of  the  shell  from  the  front  margin,  incurred, 
broad,  bat  not  very  prominent,  although  the  flattened  umbo  is  raised 
above  the  level  of  the  hinge-line ;  umbonal  ridge  prominent,  subang* 
lar ;  postero-dorsal  portion  of  the  shell  behind  this  ridge  compressed, 
sometimes  subalate;  front  portion  of  the  shell  moderately  gibbous,  and 
between  this  and  the  nmbonal  ridge  the  sides  are  distinctly  flattened* 
anterior  margin  regularly,  but  somewhat  narrowly,  rounded  down  to  the 
basal  margin,  which  is  nearly  straight  along  the  middle ;  postero-baeal 
margin  somewhat  uarrowly  rounded,  and  exteuded  upward  and  bad- 
ward  to  the  postero-dorsal  margin ;  the  latter  margin  sometimes  trun- 
cated obliquely  downward  and  backward,  and  sometimes  so  rounded  a* 
to  give  a  more  nearly  square  truncation  to  the  posterior  end  of  the  shell; 
hinge-line  long  and  straight.  Surface  marked  only  by  the  ordinaiy 
lines  of  growth,  except  all  that  portion  which  lies  behind  the  umbonal 
ridge.  This  portion  is  marked  by  numerous  sharply-raised,  irregular 
lines  or  narrow  ridges,  with  the  intervening  spaces  wider  than  tbe 
ridges  themselves,  which,  beginning  almost  imperceptibly  just  behind 
the  umbonal  ridge,  extend  backward  with  a  greater  or  less  upward 
curve  to  the  dorsal  and  posterior  borders.  These  raised  ridges  increase 
in  number  with  the  growth  of  the  shell,  in  very  small  part  by  implanta- 
tion, but  mainly  by  bifurcation.    They  usually  constitute  a  oonspicooas 


WHITE   ON  NEW   INVERTEBRATES.  711 

surface-feature  of  the  shell,  bat  in  some  examples  they  are  more  or  less 
obsolete.  Their  character  is  similar  to  that  of  the  markiugs  upon  U. 
senectus  aud  U.  primwous  White,  especially  the  latter. 

Length  of  the  largest  discovered  example  82  millimeters;  height  at 
mid-length  48  millimeters;  thickness  about  32  millimeters. 

The  specific  name  is  given  in  honor  of  Mr.  Charles  Aldrich,  formerly 
a  member  of  the  Survey. 

Position  and  locality. — Upper  part  of  the  Laramie  Group,  Black  Buttes 
Station,  Union  Pacific  Railroad,  Wyoming,  where  it  is  found  associated 
with  Um  brachyopisthus,  U.  couesi,  V.  endlichi,  U.  prophcticus,  TJ.  primce* 
n>«,  U.  holmesianus,  U.  goniambonatus  White,  and  apparently  with  one 
or  two  other  species  of  this  genus. 

Genus  CORBICULA  Mergele. 

Corbicula  cleburni  (sp.  nov.). 

Shell  large,  subtrihedral  in  marginal  outline;  height  from  base  to  umbo 
equal  to  the  extreme  transverse  length,  moderately  gibbous  and  its  sides 
regularly  convex,  flattened  or  a  little  concave  along  the  postero-dorsal 
portion,  concave  in  front,  where  there  is  an  almost  defined  lunule ;  test 
thick,  or  even  somewhat  massive  in  the  case  of  old  shells ;  dorsal  line 
forming  a  somewhat  regular  convex  curve  from  the  beak  to  the  postero- 
basal portion,  which  latter  portion  is  abruptly,  sometimes  almost  angu- 
larly, rounded  to  the  base;  basal  margin  almost  regularly  rounded  up  to 
Jie  antero-cardinal  margin,  but  its  convexity  is  usually  a  little  greatest 
n  front  of  the  mid-length ;  antero-cardinal  margin  straight  or  slightly 
*oncave,  meeting  the  autero-basal  margin  at  an  obtuse  angle  or  a  promi- 
nent abrupt  curve;  beaks  prominent,  elevated,  curving  inward  and  for- 
vard,  and  ending  in  a  well-defined  point  when  well  preserved,  as  most 
>f  the  examples  are;  lateral  teeth  strong,  well  developed,  and  finely 
xeuulate ;  cardinal  teeth  well  developed,  the  outer  posterior  one  in  one 
example  showing  faint  crenulations,  but  otherwise  of  the  ordinary  char- 
acter; pallial  line  distinct,  somewhat  distant  from  the  margin;  sinus 
(mall,  directed  strongly  upward.  Surface  marked  only  by  the  usual 
ines  and  undulations  of  growth. 

Height  of  the  largest  example  42  millimeters;  extreme  transverse 
ength  about  the  same ;  thickness  32  millimeters. 

This  species  bears  more  resemblance  to  C.  cytheriformis  M.  &  H.  than 
;o  any  other  published  species;  but  it  may  be  distinguished  from  that 
species  by  its  more  distinctly  trihedral  outline,  its  greater  proportionate 
leight,  and  its  concave,  almost  lunulate  front. 

Position  and  locality. — Laramie  Group,  Crow  Creek.  Colorado,  about 
12  miles  north  of  its  confluence  with  South  Platte  Kiver. 

Corbicula  cardiniaformis  (sp.  nov.). 

Shell  somewhat  above  medium  size  for  a  species  of  this  genus,  trans- 
versely 8ubelliptical,  moderately  gibbous,  especially  a  little  forward  of 
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and  above  the  middle,  bat  somewhat  compressed  toward  the  ftee  margin, 
especially  in  the  posterior  region ;  front  and  posterior  margins  narrow^ 
and  the  basal  broadly  rounded,  forming  together  a  nearly  true 
ellipse ;  cardinal  margin  broadly  rounded  and  sloping  gently  downward 
from  the  beaks  to  the  posterior  margin ;  antero-dorsal  margin  slightly 
concave  jnst  forward  of  the  beaks,  where  the  shell  is  also  slightly  eo* 
cave ;  umbonal  portion  of  each  valve  prominent ;  beaks  narrowed,  iBs- 
tiuctly  defined,  not  mnoh  elevated,  bat  pointing  strongly  forward  sad 
incurved.    Hinge  and  interior  markings  unknown. 

Length  from  front  to  rear  60  millimeters;  height  from  base  to  beaks 
38  millimeters ;  greatest  thickness,  both  valves  together,  28  millimtm. 

In  outward  appearance,  this  species  seems  td  occupy  an  intermediate 
position  between  the  usual  short  forms  of  Oorbieula  and  that  section  af 
the  genus  which  was  separated  by  the  late  Mr.  Meek  under  the  alb- 
generic  name  of  Lcptesthes.  It  differs,  however,  from  any  species  of  that 
section  known  to  me  in  the  narrowness  and  distinct  definition  of  Aft 
beaks ;  the  umbonal  region  being  broad  and  the  beaks 
illy  defined  in  all  the  published  species  of  Lcpte*tkc$. 

With  the  exception  of  the  differences  named,  and  which  seem  to.hs; 
correlated  subgeneric  differences,  the  shell  here  described  resembles  ii 
general  aspect  some  of  the  shorter  varieties  of  Corbicnla  (LeptmMj 
fraota  Meek.  For  a  more  general  comparison,  however,  it  so  neaifr \ 
resembles  some  species  of  Cardinia  as  to  have  suggested  the  speeilr 
name  which  is  here  applied  to  it 

Position  and  locality. — Laramie  Group,  Valley  of  Grow  Greek,  15  mQa 
above  its  confluence  with  Platte  River,  Northern  Colorado. 

Corbicula  obesa  (sp.  now). 

Shell  small  or  not  above  the  average  size  for  species  of  this  genus, 
inflated ;  sides  somewhat  regularly  convex,  suboval,  or  subtrihedral  in 
marginal  outline;  transverse  length  somewhat  greater  than  the  height; 
basal  margin  almost  regularly  rounded,  meeting  both  the  posterior  and 
anterior  margins  by  regular  and  nearly  equal  curves;  postero-dora) 
portion  regularly  rounded  from  the  beaks  to  the  posterior  margiu;  antero- 
cardinal  margin  straight,  but  the  shell  has  a  concave  appearance  id 
front  on  accouut  of  the  slight  forward  prominence  of  the  beaks ;  postero- 
cardinal  margiu  very  little,  if  any,  depressed  below  the  adjacent  portions 
of  the  shell ;  beaks  small,  pointed,  not  prominent,  but  directed  a  little 
forward,  and  placed  only  a  little  in  advance  of  the  mid-length;  lateral 
teeth  well  developed,  but  slender,  and  apparently  not  crenulate,  but  the 
condition  of  the  examples  in  hand  was  not  conclusive  upon  this  point; 
cardinal  teeth  well  developed,  but  not  robust;  pallial  sinus  small.  Sur- 
face marked  only  by  the  usual  lines  of  growth,  and  these  being*  mostly 
very  fine,  the  surface  has  a  comparatively  smooth,  or  sometimes  eves 
a  polished  aspect  in  well-preserved  examples. 
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Transverse  length  of  a  medium-sized  specimen  30  millimeters ;  height 
from  base  to  beak  2G  millimeters;  thickness  20  millimeters. 

This  species  differs  too  materially  from  any  known  described  species 
to  need  detailed  comparison. 

Position  and  locality. — Laramie  Group  Valley  of  Crow  Greek,  Colo- 
rado, 15  miles  north  of  its  confluence  with  South  Platte  River. 

Subgenus  Leptesthes  Meek. 

Corbicula  (Leptestiies)  macropistha  (sp.  nov.). 

Shell  small,  longitudinally  subelliptical  or  subovate,  broader  (higher) 
posteriorly  than  anteriorly,  slightly  gibbous  or  somewhat  compressed ; 
test  strong  but  not  massive;  basal  margin  broadly  convex,  posterior 
margin  truncating  the  shell,  and  its  direction  being  upward  and  a  little 
backward,  and  abruptly  rounded  to  both  the  postero-cardinal  and  basal 
margins ;  postero-cardinal  margin  broadly  convex ;  antero-cardinal 
margin  nearly  straight  and  directed  obliquely  downward  and  forward 
to  the  front,  which  is  abruptly  rounded  to  the  base ;  beaks  depressed, 
not  well  defined,  and  not  projecting  above  the  hinge-line,  placed  about 
one-third  the  length  of  the  shell  from  the  front.  Surface  showing  the 
usual  lines  and  imbrications  of  growth,  and  well-preserved  examples 
show  that  the  former  were  so  fine  as  to  give  an  almost  polished  aspect 
to  the  surface.  Lateral  teeth  well  developed  and  finely  crenulate,  car- 
dinal teeth  well  developed,  and  having  the  usual  characters  of  the  genus; 
pallial  line  somewhat  distant  from  the  margin ;  sinus  shallow. 

Length  of  an  average-sized  example,  among  the  typical  examples  of 
the  collection,  21  millimeters ;  height  15  millimeters ;  thickness,  both 
valves  together,  10  millimeters. 

There  are  two  or  three  examples  in  the  collection,  that  were  obtained 
from  layers  separated  by  only  a  few  feet,  that  are  considerably  larger 
than  the  above  dimensions,  but  these,  having  some  other  modifications 
of  form,  are  referred  to  this  species  with  doubt. 

This  shell  evidently  belongs  to  the  section  designated  as  Leptesthes  by 
Meek.  Among  other  peculiarities  of  this  section,  internal  casts  of  it 
show  a  distinct  but  shallow  and  somewhat  broad  furrow,  extending 
downward  and  forward  from  the  hinge-margin  behind  the  beaks  to 
about  tbo  middle  of  the  shell ;  and  the  inner  surface  of  the  valves  show 
the  corresponding  ridge.  Tbis,  in  this  species  at  least,  is  really  not  so 
much  a  true  ridge  as  it  is  a  sudden  thinning  of  the  shell,  along  a  nearly 
vertical  line,  in  its  posterior  half. 

The  peculiar  flattening  of  the  umboual  and  upper  middle  portions  of 
the  shell,  its  greater  width,  and  equal  if  not  greater  thickness  behind 
than  in  front,  are  characters  by  which  the  species  may  bo  readily 
recognized. 

Position  and  locality. — Laramie  Group,  Crow  Creek,  Northern  Colo- 
rado, 15  miles  above  its  confluence  with  the  South  Platte  River. 
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Oenm  AOELLA  Haldeman. 

Acella  haldmani  (sp.  nov.). 

•Shell  very  small  and  very  slender j  spiie  longer  than  the  apoEtatj 
volutions  about  six  and  very  obliquely  coiled,  slightly  ooave? ;  last 
not  ventricose j  aperture  only  slightly,  if  at  all,  expanded,  its  outer; 
gin,  as  shown  by  the  lines  of  growth,  being  nearly  parallel  with  the 
of  the  shell.    Surface  marked  by  numerous  lines  of  growth  parallel 
the  border  of  the  aperture  and  nearly  parallel  with  the  axis  of  the 
These,  owing  to  the  minute  siie  of  the  shell,  are  distinguishable 
under  a  lens  of  considerable  power. 

Length  6  millimeters ;  diameter  of  last  volution  1 J  millimeten. 

The  specific  name  is  given  in  honor  of  Prot  8.  8.  Haldemsn,  lhft| 
author  of  the  genus. 

Position  and  loooitty.— Laramie  Group,  Valley  of  Bear  Biver,  aesr  tht 
confluence  of  Sulphur  Greek,  Wyoming, 

Genus  PHYSA  Draparnaud. 

Pkyaa  fUi&  (sp.  nov.). 

Shell  large;  body  volution  inflated,  shouldered  at  the  distal  rifcfc] 
which  is  somewhat  abruptly  rounded  from  the  outer  side  and 
suture,  at  nearly  right  angles  with  the  axis  of  the  shell $  spire 
tively  small,  and  appears  to  have  been  only  moderately  elevated. 
face  marked  by  the  usual  lines  of  growth,  exeept  that  of  the  whole  aboil 
dered  portion  from  the  suture  outward,  which  is  marked  by  numeral 
8m all,  obliquely  triangular  papillae,  which  are  arranged  in  oblique  rowi 
tbat  coincide  nearly  with  the  lines  of  growth. 

The  full  length  of  the  body-volution  was  not  less  than  38  millimeten 

Ouly  two  fragments  of  this  remarkable  Phym  have  been  discovered, 
but  the  characters  shown  by  them,  as  recorded  above,  are  sufficient  te 
distinguish  it  from  any  other  species,  and  when  more  perfect  example* 
are  found  it  may  show  different  generic  characters  also. 

Position  and  locality. — Laramie  Group,  Crow  Creek,  Colorado,  10  miles 
above  its  confluence  with  the  Platte. 

Genus  HELIX  Linnaeus. 

Helix  evamtotiensis  (sp.  nov.). 

Shell  small,  snbglobose,  wider  than  high;  spire  somewhat  prominent, 
its  sides  convex,  terminating  in  a  moderately  acute  apex j  volutions 
about  six,  convex ;  last  one  a  little  inflated  and  regularly  rounded  froa 
the  suture  to  the  center  of  the  base ;  suture  distinct;  umbilicus  closed 
with  a  callus;  base  flattened  in  the  middle,  scarcely  depressed;  apertnra 
oblique ;  outer  lip  reflected.  Surface  marked  by  numerous  very  distinct 
raised  lines  of  growth  parallel  with  the  outer  lip. 

Height  GJ  millimeters;  breadth  of  last  volution  9  millimeters. 
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Genus  NERITINA  Lamarck. 

leritina  nat  hi/or  mis  (sp.  no  v.). 

Shell  small,  subglobose  in  aspect,  being  more  nearly  like  tbat  of  Natica 
ban  the  usual  forms  of  Xeritina,  doe  mainly  to  the  greater  elevation  of 
tie  apex,  consisting  of  three  or  four  volutions,  which  so  rapidly  increase 
1  size  that  the  last  one  comprises  much  the  greater  part  of  the  bulk  of 
tie  shell ;  all  the  volutions  regularly  convex,  the  suture  being  distinct ; 
est  not  massive;  aperture  large,  nearly  straight  on  tho  inner  side,  and 
egularly  couvex  on  all  other  sides,  the  whole  comprising  more  thau  a 
eniicircle;  edge  of  the  outer  lip  thiu  ;  inuer  lip  moderately  broad,  flat- 
sued,  apparently  smooth,  slopiug  strongly  inward,  or  away  from  the 
uter  lip;  inner  margin  of  the  inner  lip  somewhat  concave,  apparently 
ithout  crenulatious. 

Surface  marked  by  numerous  distinct  liues  of  growth,  and  upon  some 
samples  traces  of  revolving  striae  have  been  detected,  especially  upon 
ie  proximal  or  lower  portion. 

Extreme  length  from  apex  to  front  margin  6  millimeters;  greatest 
iameter  of  the  last  volution,  across  the  middle  of  the  aperture,  about 
le  same. 

In  general  aspect,  this  little  shell  so  closely  resembles  a  Natica  that, 
le  apertures  all  beiug  filled  with  the  imbedding  material,  the  first 
iggestion  that  it  might  not  belong  to  that  or  a  closely  allied  genus  came 
om  its  association  with  fresh-  and  brackish-water  forms.  Upon  break- 
g  np  some  of  the  examples,  the  inner  lip  was  found  to  be  more  charac- 
ristic  of  Xeritinti  than  Natica,  although  it  is  not  so  broad  and  char- 
jteristically  developed  as  is  usual  in  the  former  genus.  In  this  respect, 
id  in  the  moderately  thin  test,  it  departs  from  typical  forms  of  Neritina* 
Position  and  locality. — Laramie  Group,  Bear  River  Valley,  near  the 
oath  of  Sulphur  Creek,  Wyoming. 

Subgenus  Velatella  Meek. 

eritina  (  Velatella)  baptista  (sp.  uov.). 

Shell  small,  elliptical  in  outliue.  broadly  convex  above,  the  convexity 
the  posteromedian  portion  being  greater  thau  elsewhere,  nearly  flat 
jneath ;  umbo  prominent,  nucleus  or  apex  posterior,  minutely  subspiral 
id  only  a  little  elevated  above  the  posterior  margin,  small,  closely 
curved,  and  turned  to  the  right  side ;  inner  lip  broad,  smooth,  slightly 
>nvex  in  all  directions,  and  occupying  fully  one-half  of  the  uuder  sur- 
ce  of  the  shell ;  outer  lip  apparently  moderately  thin,  but  this  feature 
is  not  been  clearly  seen. 

Surface  so  nearly  smooth  as  to  give  the  shell  an  almost  polished 
>pearance,  but  under  the  lens  minute  stria)  of  growth  are  visible, 
id  also  especially  near  the  borders  minute  radiating  striae  are  seenr 
pparently  in  the  substance  of  the  shell.  In  addition  to  this,  there  aret 
pon  the  only  example  discovered,  seven  or  eight  irregular  radiating 
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stripes  of  coloration  of  the  shelL    These  are  now  brownish  ia 
while  the  general  surface  is  buff;  both  doubtless  different  from 
that  characterized  the  shell  while  living,  bnt  no  doubt  oorreotfy 
senting  them  in  shape,  relative  position,  and  contrast. 
Length  10  millimeters ;  breadth  7  millimeters ;  height  5  millii 
This  species  resembles  in  many  respects  the  N.  (71) 
Meek,  especially  the  variety  webermuto  White,  bnt  it  differs  from 
former  in  form,  and  from  the  latter  in  being  without  any  trace  of  ndbt] 
ing,  raised  lines  or  cost®,  in  the  greater  prominence  of  the 
portion,  and  its  more  conspicuous  apex.    Its  coloration  ia  not  taken 
account,  as  its  preservation  is  deemed  only  accidental. 

Position  and  iooaftty.— Laramie  Group,  Black  Buttes  Station,  Ui 
Pacific  Railroad,  Wyoming. 

Genua  GONIOBASIS 

Ooniobasis  endlicki  (sp.  nov.). 

Shell  moderately  elongate-conical ;  spire  with  straight  or  slightly  i 
cave  sides ;  volutions  six  or  seven,  much  and  nearly  regularly  cootcx,] 
the  last  one  slightly  inflated ;  suture  well  defined,  and  appearing 
anally  deep  on  account  of  the  convexity  of  the  volutions  j  aperture  onto,] 
its  distal  end  angular,  its  front  somewhat  narrowly  rounded,  and  wil 
a  sinus;  outer  lip  apparently  sharp;  inner  lip  with  a  thin 
callus,  more  developed  toward  the  front;  columella  gently  annate. 
•  Surface  marked  by  flue  but  distinct  lines  of  growth,  which  arecrowei 
by  very  numerous,  fine,  revolving,  raised  lines,  giviug  it  a  cancellated 
appearance  under  the  lens.  In  addition  to  these,  there  are  usually  firon 
four  to  six  m  uck  larger,  nearly  equidistant,  revolving,  raised  lines  of  nearly 
equal  size,  visible  upon  the  volutions  of  the  spire,  and  ten  or  twelve  of 
the  same  upon  the  body- volution.  These  larger,  revolving,  raised  lines 
are  sometimes  absent  or  obsolete,  but  the  smaller  markings  are  always 
present. 

Length  about  22  millimeters;  diameter  of  body-volution  11  milli- 
meters. 

This  species  is  evidently  nearly  related  to  O.  nebrascensis  and  ft 
tenuicarinatM  M.  &  EL,  and  should  perhaps  be  referred  to  Pachychetiu 
Lea,  but  the  difficulty  of  learning  the  exact  character  of  the  lip  leaves 
that  matter  in  some  doubt. 

Specific  name  given  in  honor  of  Dr.  F.  M.  Endlich. 

Position  and  locality. — Laramie  Group,  7  miles  west  of  E  vanston,  Wya, 
near  the  boundary  line  between  Wyoming  and  Utah. 

Genus  VIVIPAEUS  Lamarck. 

Tiriparu8  prudentia  (sp.  nov.). 

Shell  depressed-subconical ;  spire  short;  volutions  five  and  a  half  <* 
six,  including  tbe  minute  ones  of  the  apex,  convex;  last  one  considtf* 
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bly  enlarged,  composing  much  tbe  greater  part  of  the  shell,  almost  or 
quite  regularly  rounded  from  the  suture  to  the  umbilicus ;  suture  well 
defiued,  and  rendered  still  more  conspicuous  by  the  convexity  of  the 
volutions ;  umbilicus  very  small  aud  deep ;  aperture  short,  subovate  or 
subcircular,  obtusely  angular  at  its  distill  side ;  a  little  straightened  by 
contact  with  the  next  volution  between  that  angle  and  the  umbilicus, 
and  elsewhere  almost  regularly  rounded. 

Surface  smooth,  almost  polished,  but  marked  by  very  fine  lines  of 
growth. 

Length  from  front  to  apex  18  millimeters;  breadth  of  body- volution 
18  millimeters. 

This  shell  is  proportionally  shorter  thau  any  other  species  of  the 
genus  known  to  me,  but  it  seems  to  possess  all  the  characteristics  of 
Yiviparws.  Its  outer  lip  has  the  usual  straight  margin,  but  its  umbili- 
cus is  a  little  more  opeu  than  usual,  and  the  inner  lip  not  reflexed,  but 
almost  continuous  iu  its  curvature  with  the  outer  lip. 

Position  and  locality. — Laramie  Group,  Crow  Creek,  Colorado,  10  miles 
above  its  confluence  with  South  Platte  River,  Northern  Colorado. 

Viciparm  couesi  (sp.  nov.). 

Shell  very  large  when  fully  adult;  volutious  six  or  seven,  convex, the 
distal  side  of  the  last  one  especially  rounded  abruptly  in  to  the  suture, 
giving  it  a  somewhat  shouldered  aspect  there,  while  the  outer  side  is 
broadly  convex  and  sloping  gently  forward  and  iuward ;  suture  deeply 
impressed,  the  apparent  depth  beiug  increased  by  the  great  convexity 
of  the  volutions.  Surface  marked  by  the  ordinary  lines  of  growth,  no 
revolving  marks  of  any  kind  being  detected.  The  lines  of  growth  indi- 
cate that  the  margin  of  tbe  outer  lip  was  nearly  straight,  as  is  usual 
with  species  of  this  genus,  and  which  character  distinguishes  it  from 
Campeloma.  Inner  lip  thickened,  and  reflexed  at  the  proximal  or  ante- 
rior end,  but  not  covering  tbe  umbilical  Assure  there,  which  is  moder- 
ately large.  The  precise  shape  of  tbe  aperture  is  unknown,  but  it  is 
probably  ovate. 

No  entirely  perfect  examples  have  been  discovered,  but  the  largest 
one  yet  obtained  would,  if  perfect,  measure  about  C5  millimeters  in 
length;  fall  width  of  body-volution  38  millimeters. 

This  species  is  described  by  Meek  in  vol.  iv,  p.  181,  pi.  17,  fig.  15,  King's 
United  States  Geological  Survey  of  the  Fortieth  Parallel,  and  referred 
to  the  genus  Campeloma,  but  not  specifically  named.  The  numerous 
specimens,  however,  that  have  been  obtaiued  from  the  typical  and  other 
localities  show  that  the  species  possesses  the  true  characters  of  Yiviparw. 

This  species  is  distinguished  from  all  others  of  tbe  genus  known  to 
me  iu  American  strata  by  its  great  size,  and  there  are  few  other  species 
with  which  it  is  in  any  danger  of  being  confounded.  From  F.  paludinW' 
formis  Hall,  it  differs  in  its  more  robust  form,  in  the  greater  convexity 
of  its  volutions  and  the  abrupt  rounding  of  their  distal  side,  and  in  the 
presence  of  a  comparatively  large  umbilical  fissure. 
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PoHtion  and  foootity.— Laramie  Group,  Vails?  of  BevBinc, 
miles  northwestward  from  Evanston,  Wyomhig,  and  at 
in  the  vicinity  of  Mollis  Station,  Union  Pacific  Bailroad, 
fluenoe  of  Snlphor  Greek  and  Bear  Btaer.    It  is  associated  with 
peloma  macrotpira  Meek,  Umo  eefattat  Meek,  aad  other 
mollusks,  as  well  as  many  brackish-water  spMee. 

Genua  ODONTOBASIS  Meek. 

Odontobasis  t  formosa  (sp.  nov.). 

Shell  rather  small ;  spire  equal  to  about  one-half  its  entire  length] 
volutions  about  six,  the  body  one  inflated  and  the  distal  ones 
convex,  the  distal  part  of  each  somewhat  shouldered,  and  marked 
by  numerous  small  longitudinal  folds  that  become  obsolete  toward 
proximal  part ;  these  longitudinal  folds  are  leas  distinct  upon  the 
volution  than  upon  the  distal  ones ;  upon  the  latter  also  there  is  ai 
revolving  furrow  near  to,  and  upon  the  distal  side  of  the  suture,  gin 
those  volutions  a  slightly  ooustrieted  aspect,  but  which  constriction 
not  extend  upon  the  body-volution. 

Surface  apparently  marked  only  by  lines  of  growth,  with  the  ««fr! 
tions  already  mentioned,  and  some  revolving  ridges  or  lines  npoa  m\ 
proximal  side  of  the  bodyvolntion,  near  the  beak. 

Length  12  millimeters ;  breadth  of  body-volution  7  inilliaMters. 

Only  one  specimen  of  this  species  baa  been  discovered,  and  this  is  a' 
somewhat  distorted  cast  from  the  reddish  shales  of  the  Laramie  Gtosp 
near  its  base.  Neither  the  aperture  nor  the  extremity  of  the  beak  is 
shown  in  the  specimen,  and  I  am  not  entirely  satisfied  that  it  belongs 
to  the  genus  Odontolysis,  but  its  general  as|>ect  and  observable  charac- 
ters favor  that  reference,  although  it  bears  considerable  resemblance  to 
AdmetopsU  Meek,  from  the  Cretaceous  strata  at  Coalville,  Utah.  Per- 
haps a  sufficient  reason  for  referring  this  shell  provisionally  to  Odonto- 
basis  is  the  fact  thai;  a  species  of  that  genus  is  already  known  in  the 
Laramie  Group,  while  no  other  genus  is  yet  known  there  to  which  it  couW 
be  confidently  referred.  Of  the  three  other  species  of  Odontobasis  jet 
known,  two  are  from  the  Fort  Pierre  Cretaceous  Group,  a  true  marine 
formation,  and  one  from  the  Laramie  Group,  near  Point  of  Bocks  Sta- 
tion, Union  Pacific  Railroad,  Wyoming,  a  brackish-water  formation, 
and  which  is  there  associated  with  Goniobasis  insculpta  as  well  as  0$tre* 
and  Anomia.  The  genus  Admetopsis  is  not  yet  known  to  exist  in  the 
Laramie  Group,  nor  unassociated  with  true  marine  forms. 

When  other  specimens  shall  have  been  discovered,  it  may  prove  that 
the  description  should  be  somewhat  modified,  but  it  is  doubtless  quite 
suilicient  for  the  identification  of  the  species. 

As  a  rule,  the  molluscan  remains  of  the  Laramie  Group  indicate  a 
brack ish  condition  of  the  waters  in  which  they  lived.  This  ftpecies  is 
associated  with  Melania  wyomingensis  Meek,  which  is  necessarily  re- 
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as  a  fresh- water  shell,  and  is  often  found  associated  with  other 
iter  forms,  aud  also  with  Nuculana,  which  is  now  known  only  in 
waters.  Its  other  associates  are  Corbula^  Corbicula,  and  Anomia* 
on  and  locality. — Laramie  Group,  about  400  feet  above  its  base, 
h  Hills,  Northwestern  Colorado.  The  locality  is  about  10  miles 
stward  from  White  River  Indian  agency. 


i  i 


RT.  XXIX -PALEONTOLOGICAL  PAPERS  NO.  7:  ON  THE  DISTRI- 
BUTION OF  MOLLUSCAN  SPECIES  IN  THE  LARAMIE  GROUP. 


By  C.  A.  White,  M.  D. 


The  term  Laramie  Group  is  here  used  to  include  all  the  strata  between 
lc  Fox  Hills  Group  of  the  Cretaceous  period  beneath,  and  the  Wasatch 
roup  (= Vermilion  Creek  Group  of  King)  of  the  Tertiary  period  above. 
bat  is,  it  includes,  as  either  subordinate  groups  or  regional  divisions, 
>th  the  Judith  River  aud  Fort  Union  series  of  the  Upper  Missouri  River ; 
ie  Lignitic  series  east  of  the  Rocky  Mountains  in  Colorado ;  the  Bitter 
reek  series  of  Southern  Wyoming  and  the  adjacent  parts  of  Colorada; 
id  also  the  "Bear  River  Estuary  Beds",  together  with  the  Evanston 
oal  series,  of  the  Valley  of  Bear  River  aud  adjaceut  parts  of  Utah, 
trata  of  this  great  Laramie  Group  are  known  to  exist  in  other  large 
id  widely  separated  districts  of  the  western  portion  of  the  national 
)main,  but  only  those  above  indicated  are  especially  noticed  in  this 
&per. 

So  far  as  the  brackish-water  mollnsca  of  the  Laramie  Group  have  yet 
aen  investigated,  they  have  proved,  with  few  exceptions,  to  belong  to 

pes  represented  by  living  mollusks  of  similar  habitat;  and  the  fresh- 
ater  and  land  mollusks  of  that  group  of  strata  belong  almost  wholly, 

not  entirely,  to  types  that  are  fully  represented  by  living  species, 
herefore  a  mere  similarity  or  even  identity  of  molluscan  types  in  the 
trata  of  the  different  regions  just  enumerated  would  not  prove  them  to 
-elong  to  the  same  epoch ;  but  it  is  held  that  an  identity  of  species  does 
onstitute  such  proof. 

During  the  season  of  1877  it  was  my  good  fortune  to  make  considera- 
ble collections  of  fossils  from  all  the  forenamed  regions  except  those  of 
he  Upper  Missouri  River.  Study  and  comparison  of  my  own  collections 
rith  those  made  many  years  ago  by  Dr.  Ilayden  from  the  Judith  River 
nd  Fort  Union  beds  in  the  Upper  Missouri  River  region  shows  an  inti- 
late  relationship  to  exist  between  the  molluscan  fauna  of  each  of  these 
jries  respectively.  This  fact  is  illustrated  to  some  extent  by  the  fol- 
ding table,  which,  however,  includes  only  tbe  species  that  have  been 
Iscovered  in  the  strata  of  more  than  one  of  the  regions,  or  of  the  subor- 
Bull.  iv.  So.  3 12  721 
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dinste  gronps,  herein  discussed.    It  is,  therefore,  by  do  mean*  t 
mary  of  the  invertebrate  fauna  of  the  Laramie  period. 

Tablt  thoaing  Ike  Geographical  DiiMbvtiim  of  Sptota  la  tkt  Laramie  Group. 

>« 

r 

a 

■  5 

I 

at 

1 

'1 
f 

s 

1 

ill 

1  1 

III 

i 

5 

J 

l 
1 

O*              ml         aiakl     k 

,t 

::::' 

•* 
-I" 



Anonla  aTTpaatfajnabda  aleak. 



.... 

- 

::;: 

• 

::::: 

.... 

Bullniw toljeloiigatnt  M  iFl 

'.'.z 

. 

j. 

i 



Camiwloniii  "tula  M-*  II 

~ 

3 

The  underscore  of  ihu  twtcriak  in  tin*  abow)  labia  indloatca  the  wmIub  In  which  the  apecM  tta 
.iMigoated  wa«orliinallydl»OTered.    The  duaule  verticil!  Liu*  any  bo  taken  to»pc*Mnt  tkt  XkK    I 
Moahlatna,  it  ilie  great  range1,  titerollng  northward  Ibrongh  Colorado,  Wyoming,  and  Montana;  tla    | 
localities  mi mcU  on  tt>  Inft  being  ea#t,  and  Ihotoon  the  right,  weet  of  thoae  mountain*. 

The  region  indicated  in  the  table  as  "  South  Platte  Valley"  embrace) 
quite  a  large  area  east  of  the  Rocky  Mountains  in  Colorado,  which  u 
drained  by  tbe  South  Platte  and  its  tributaries,  and  extends  eastward 
from  tbe  base  of  tbe  mountains  out  upon  the  plains,  a  known  distance 
of  150  miles,  and  doubtless  much,  farther. 

The  Bitter  Creek  series,  as  here  indicated,  embraces  all  the  strata  that 
were  included  by  Mr.  Meek  nnder  the  same  designation  in  Hayden's 
Sixth  Annual  Report  of  tbe  Geological  and  Geographical  Survey  of  the 
Territories.  Those  of  the  well-known  localities,  Rock  Springs  and  Black 
Buttes  Stations,  are  both  included  in  this  series,  and  not  regarded  a* 
separate,  as  they  were  in  one  of  my  former  publications  (Geology  of  tbe 
Uinta  Mountains,  Chapter  III).  TtieYampaaml  Whiteltiver  Valleys  aw 
adjacent  regions  west  of  the  Rocky  Mountains,  in  Northwestern  Colorado. 

Tbe  strata  here  included  under  the  head  of  "  Bear  River  Volley''  an 
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!  that  have  been  frequently  designated  as  the  "  Bear  River  Estuary 
",  aud  sometimes  as  the  "Sulphur  Creek  Estuary  Beds";  together 
the  coal-bearing  series  that  is  seen  to  rest  upon  them  in  the  Valley 
?ar  River,  northward  from  Evanston,  Wyoming, 
will  be  seen  that  Ostrea  icyomingensis  is  indicated  with  doubt  as 
ring  in  the  Judith  River  Group.  This  reference  is  made  because 
e  probable  identity  of  Ostrea  glabra  Meek  &  Haydeu,  with  0. 
ingensis  Meek,  and  the  doubt  is  expressed  because  the  proof  upon 
>oint  is  not  entirely  satisfactory.  The  former  species,  as  identified 
3  Lignitic  strata  east  of  the  Rocky  Mountains  in  Colorado,  is  there 
I  to  be  couuected  by  associated  intermediate  forms  with  shells  that 
>t  be  distinguished  from  the  typical  forms  of  O.  icyomingensis,  and 
fore  no  doubt  is  expressed  upon  that  point  as  regards  that  region, 
species  is  not  only  found  in  the  strata  of  the  other  regions  indi- 

in  the  table,  but  in  various  localities  within  the  great  Green  River 
i  west  of  the  Rocky  Mountains  it  is  fonnd  to  range  through  the 
»  series  of  Laramie  strata,  a  thickness  of  not  less  than  3,500  feet, 
also  a  little  in  doubt  as  to  the  real  identity  of  Campeloma  multi* 
a  in  the  Bitter  Creek  series;  but  all  the  other  species  embraced 
i  table  are  probably  correctly  identified.  Not  only  has  the  Ostrea 
ingensis  the  great  vertical  range  in  the  Laramie  Group  which 
ist  been  mentioned,  but  Anomia  micronemay  Brachydontcs  regularise 
ita  icyomingensiify  aud  probably  other  species  also,  have  an  equally 

vertical  range;  embracing,  in  fact,  the  whole  thickness  of  the 
nie  strata  in  the  great  Green  River  Basiu,  which  thickness  proba- 
caches  a  maximum  of  4,000  feet. 

s  a  well  known  fact  that  the  aggregate  thickness  of  the  Laramie 
i  east  of  the  Rocky  Mouutaius  in  Colorado  is  much  less  thau  it  is 
her  of  the  other  regions  here  named.  But  those  eastern  strata 
r  to  represent  the  whole  Laramie  period,  because  they  contain  all 
>ecies  just  mentioued  that  are  known  to  range  through  the  whole 

west  of  the  mountains,  where  it  has  its  maximum  thickness,  and 
also  contain  certaiu  species  associated  in  the  same  layers  that  ap- 
:o  characterize  the  Fort  Union  and  Judith  River  beds  respectively, 
5  Upper  Missouri  River  region,  and  not  there  associated  together 
lier. 

\  distribution  of  species  in  the  Laramie  Group,  on  both  sides  of  the 
7  Mountains,  is  too  conspicuously  shown  by  the  table  to  need  com- 

:he  foregoing  discussion  only  the  species  that  are  common  to  the 
,  of  two  or  more  of  the  districts  here  discussed  have  been  cou- 
•d.  Therefore,  only  the  faunal  relationships  between  these  regions, 
lot  their  differences,  are  shown.  To  show  the  latter,  a  cousidera- 
f  all  the  species  yet  discovered  in  the  strata  of  this  great  group 
essary.  The  characteristics  of  all  the  known  species  of  the  dis- 
named,  except  a  pait  of  those  of  Bear  River  Valley,  av^  m  l*&t* 


of  the  other  regions  discussed  in  this  paper;  and  the  ev: 
fatmal  relationship  of  this  portion  of  the  Laramie  Group  wi 
which  is  shown  In  the  table,  is  confined  to  pulmonale  nn 
It  is  true  also  that  the  pulmonale  mollusks  of  the  Bear  Ri  vei 
that  hare  been  identified  with  species. found  in  Laramie  s 
districts  are  apparent);  confined  to  the  Evanston  coal- 
that  overlie  the  portion  of  the  series  in  the  Bear  River 
contains  the  brackish- water  types.  The  fact  that  the; 
species  of  the  Evauaton  coal-bearing  beds  have  also  been 
the  Judith  River  series,  which  probably  represents  the  lo 
portion  of  the  Laramie  Group,  seems  to  indicate  that  tb 
series  of  brackish-water  strata  is  still  older.  Bnt  this  is  n 
the  case,  for  there  is  apparently  no  reason  why  we  might 
find  those  species  to  rauge  through  the  whole  Laramie  » 
species  have  been  shown  to  do.  In  other  words,  froir 
knowledge  of  the  facts,  it  appears  justifiable  to  regard  the 
beds  as  representing  the  earlier  and  the  coal-bearing  bed* 
ton  as  the  later  portion  of  the  Laramie  period. 

It  now  seems  probable  that  we  must  look  for  the  cause 
ences  which  the  branchiferoas  mollusks  of  the  strata  of  tl 
Valley  present,  from  all  other  portions  of  the  Laramie  Groi 
ence  of  physical  conditions  probably  induced  by  the  pre 
western  shore-line  of  the  great  Laramie  inland  sea;  o 
induced  differential  changes  in  the  aqueous  mollusks, 
affecting  the  land  and  palustral  pulmonates. 

In  subsequent  papers,  it  is  proposed  to  discuss  the  re 
Laramie  Group  with  those  above  and  beneath  it;  and  als 


^RT.  XXX.-ON  SOME  DARK  SHALE  RECENTLY  DISCOVERED 
BELOW  THE  DEVONIAN  LIMESTONES,  AT  INDEPENDENCE, 
IOWA ;  WITH  A  NOTICE  OF  ITS  FOSSILS  AND  DESCRIPTION 
OF  NEW  SPECIES. 


By  S.  Calvin, 

Professor  of  Geology,  Stale  University  of  Iowa. 


The  Devonian  deposits  of  Iowa,  as  now  knowu,  may  be  roughly  rep- 

resented  by  the  annexed  diagram,  in  which  1 

'  3  indicates  the  position  of  a  member  of  the 

1    group  recently  discovered  at  Independence, 

s  consisting  of  dark  argillaceous,  with  some 

thin  beds  of  impure,  coucretionary  limestone. 

i  It  has  been  explored  to  a  depth  of  20  or  25 

feet.    No.  2  represents  all  the  beds  of  what 

liave  been  termed  Devonian  limestones  in  Iowa,  and  is  made  up  largely 

of  limestones,  with  associated  beds  of  light-colored  shales;  estimated 

thickness,  150  feet    No.  3  is  a  bed  of  argillaceous  shales  exposed  at  and 

-Bear  Rockford,  Iowa,  and  is  referred  to  in  this  paper  as  the  liockford 

Bhales.    It  abounds  in  fossils,  and  weathers,  on  exposure,  iuto  a  stiff 

:  day,  that  has  been  utilized  in  the  manufacture  of  brick ;  observed 

thickness,  70  feet. 

Until  quite  recently,  Nos.  2  and  3  of  the  above  section  were  supposed 
to  make  up  the  entire  thickness  of  Devonian  rocks  in  Iowa.  No.  2  not 
only  varies,  as  already  indicated,  in  lithological  characters,  but  the 
grouping  of  fossils  differs  widely  in  different  localities,  so  much  so  that 
competent  geologists  have  referred  certain  exposures — for  example, 
those  at  Waterloo — to  the  Corniferous,  and  others — as  at  Independence 
and  Waverly — to  the  Hamilton.  Such  references  of  the  above-named 
exposures  will  be  found  iu  the  Twenty-third  lleport  on  the  State  Cabi- 
net of  New  York,  pp.  223-220;  and  in  the  same  article  Professors  Hall 
and  Whitfield  declare  the  Eockford  shales  to  be  the  equivalent  of  the 
Hew  York  Chemung.  On  the  other  hand,  Dr.  C.  A.  White — Geology  cf 
Iowa,  1870,  vol.  i,  p.  187 — is  of  opinion  that  all  the  Devonian  strata  of 
Iowa  belong  to  a  single  epoch. 

Thus  matters  stood  until  about  a  year  or  so  ago,  when  D.  S.  Deeriug 
called  attention  to  the  interesting  fact  that  a  dark  shale  had  been  ex- 
posed in  working  out  the  layers  in  the  bottom  of  one  of  the  limestone 
quarries  near  Independence.  The  quarrymen  penetrated  the  shale  to  a 
considerable  depth  in  the  hope  of  Gndiug  coal.  The  shale  varies  some- 
what lithologically,  but  where  it  presents  its  most  characteristic  features 
it  is  argillaceous,  fine-grained,  and  highly  charged  vj\Wi  \AV\\\s\^ws> 
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matter.  In  some  of  the  beds  there  are  numerous  remain*  of  plants- 
stems  of  Lepidodendron  and  Stgttfaria  that  made  up  the  forests  of  tk 
Devonian.  The  plants,  however,  are  very  imperfect ;  the  few  «Jf  fi 
partially  preserved,  and  that  mainly  by  iron  mite  tJmt  xqplaeed  thr 
original  stem.  The  wo6dy  tisane  of  the  plants. baa  been  concerted  into: 
coal  that  occupies  thin,  irregtilar  seams  amonfc  the  fataiin*  6f  pjiitt 
The  little  bands  of  coal  vary  in  thickness,  bat  none  dt  thbee  ofeaeml 
exceed  a  qaarter  of  an  inch.  None  of  the  plants  are  perfect  enough  to 
render  either  generic  or  specific  identification  possible. 

The  discover;  of  shale  charged  with  the  earbonfaed  stems  of  pbato 
below  the  Devonian  limestone  of  Iowa  is  a  matter  of  mnch  interest  Iks- 
quent  reports  have  gained  circulation  of  the  discovery  of  coal  in  driBta? 
wells  in  regions  occupied  by  Devonian  rocks.  Frdm  Jesnp,  JanesriB^ 
Marion,  Davenport,  and  other  places,  such  rumors  hate  gone  oat  fc 
one  or  two  cases,  shafts  have  been  dng  at  considerable  expense,  nemfr 
sarily  ending  in  disappointment  and  failure. 

The  discovery  at  Independence  accounts  for  these  reports.  In  drifflsf 
through  the  limestones,  the  lower  shales,  with  their  carbonised 
were  reached,  and  the  dark  color  of  the  borings,  mixed  with 
of  real  coal,  naturally  enough  gave  rise  to  the  impression  that  a  verit- 
able coal-mine  had  been  found. 

It  Is  to  be  noticed  that  all  the  places  from  which  such  reports  hait 
come  stand  near  the  eastern  outcrop  of  the  Devonian,  where  its  entire 
thick ness  could  be  pierced  at  a  very  moderate  depth.  The  number  sod 
position  of  such  localities  would  show  that  the  shale  in  question  is  not  s 
mere  local  deposit,  but  is  distributed  all  along  the  outcrop  of  Devonian 
rocks  iu  Iowa. 

Tbe  researches  of  Mr.  Deering  aud  myself  have  brought  to  light  quite 
a  number  of  finely  preserved  Brachiopods,  representing  fourteen  species. 
Of  these,  two  are  not  determined  aud  five  are  new  to  science;  but  tbe 
cbief  interest  attaches  to  certain  species  that  have  hitherto  been  known 
only  from  the  shales  of  bed  No.  3,  near  Kockford.  It  will  be  convetiieot 
to  arrange  the  specimens  in  three  groups  as  follows: — 

I.  Species  limited  in  Iowa,  so  far  as  known,  to  the  Independence 
shales:  Strophodontavariabili8,i\.%.'}  Gypidulamunda}n.a.;  Orthis infer*, 
u.  s. ;  Rhynchonella  ambigua,  n.  s. ;  Spirifera  subumbonay  Hall  (?). 

II.  Species  ranging  throughout  the  entire  group,  and  so  common  to 
beds  1,  2,  and  3 :  Atrypa  reticularis,  Linn. 

III.  Species  common  to  beds  1  and  3,  but  not  known  to  occur  in  tbe 
intervening  limestones:  Stropliodonta  quadrata, n.s.;  S.  arcuata.  Hall; 
X.canace,  ilall  &  Whitfield;  8.  reversa.  Hall;  Atrypa  hystrix,  Hall;* 
and  Product  us  (Productella)  dissimilis,  Ilall. 

*  The  form  designated  here  as  J.  hystrix,  Hall,  differs  conspicuously  from  that  dt- 
scribed  in  Geology  of  Iowa,  1838,  vol.  i,  part  2,  p.  515,  under  the  name  of  A.a*pr* 
var.  occi denial is.  This  last  occurs  abundantly  in  the  overlying  limestones.  The  spea- 
mens  from  the  lower  shales  are  identical  with  the  form  presented  by  this  Atryp*  istfe 
JRockford  shales.  For  applicatiou  of  this  specific  name  to  this  special  torn,  see 
Annual  Report  of  Board  of  RegetrtA  ou'Rqt?  XoxV^^fc^^ve^V^  225, 
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It  is  an  interesting  fact  that  of  the  twelve  determinable  species  six 
occur  only  in  the  shaly  deposits  at  the  opening  and  close  of  the  Devo- 
nian, notwithstanding  these  deposits  are  separated  by  150  feet  of  lime- 
stone. Only  one  species  is  known  to  pass  from  the  lower  shales  into  the 
limestones  above,  and  even  there  it  appears  under  a  form  so  altered  that 
specimens  from  the  two  beds  may  be  distinguished  as  readily  as  if  they 
were  distinct  species.  If  we  take  form  and  surface-markings  into 
account,  the  Airypa  reticularis  of  No.  1  also  finds  its  nearest  representa- 
tive, not  in  the  limestones  immediately  above,  but  in  the  shales  at 
Bockford. 

Obviously,  then,  the  Independence  shales  are  more  nearly  related  to 
the  Rockford  beds  thau  to  any  other  formation  in  Iowa.  The  species 
in  Group  I  seem  to  have  disappeared  with  the  ushering-in  of  condi- 
tions under  which  limestones  were  formed ;  they  maintained  themselves 
in  some  locality  which  has  not  been  discovered,  or  frojn  which  the  shaly 
deposits  have  been  entirely  swept  away,  and  returned  with  the  return 
of  conditions  favorable  to  their  existence  during  the  deposition  of  the 
Sock  ford  shales. 

The  intimate  relation  betweeu  the  two  extremes  of  the  group  is  cer- 
tainly a  most  interesting  one,  and  can  but  strengthen  the  conclusion 
of  Dr.  White,  that  all  the  Devonian  strata  of  Iowa  belong  to  a  single 

epoch. 

Brachiopods  of  the  Independence  Shale. 

STROPHODONTA  VARIABILIS,  n.  S. 

Shell  small,  very  variable,  thin,  orbicular  to  semi-oval  in  outline. 
Valves  in  some  instances  about  equally  convex,  in  other  cases,  notably 
in  young  specimens,  the  dorsal  valve  has  the  greater  convexity,  the 
ventral  being  flat  or  even  slightly  concave;  agaiu  the  ventral  valve 
may  be  regularly  convex,  the  dorsal  being  concave,  or  the  dorsal  valve 
may  be  convex  near  the  back,  becoming  deeply  concave  toward  the 
front  margiu. 

Hinge  line  straight;  cardinal  extremities  often  produced,  but  more 
frequently  rouuded  in  adult  individuals.  Hiuge-area  common  to  both 
valves,  narrow,  a  little  wider  on  the  ventral,  marked  by  a  few  strong 
vertical  striae  corresponding  to  the  deep  crenulations  of  the  hinge-line. 

Surface  marked  by  fine  radiating  and  alternating  strife,  which  are 
strongly  curved  on  the  cardi no- lateral  areas  and  increase  by  implanta- 
tion. Fascicles,  of  from  4  to  7  minute,  low,  rounded  stria?,  occur  between 
each  pair  of  larger,  angular,  and  much  more  prominent  oues.  An  im- 
perfectly defined  mesial  fold  sometimes  seen  on  ventral  valve.  Strirc 
crossed  by  very  minute,  microscopic,  concentric  lines. 

Muscular  scars  of  ventral  valve  broad,  short,  and  sharply  defined  by 
an  elevated  ridge.  Cardinal  process  of  dorsal  valve  bifid,  the  diverging 
parts  slender,  emarginate  at  tip,  and  fitting  iuto  notches  in  area  of 
ventral  valve.  Entire  inner  surface  granulose.  Vascular  markings  ob- 
scure, except  near  the  margin. 
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Length,  12  ;  width,  15 ;  thickness,  4  millimeters.* 
Known  only  from  the  Independence  shales. 

Strophodonta  quadrata,  n.  s. 


ri 


Shell  small,  concavo-convex,  quadrate  in  outline.  Cardinal  extreai- 
ties  sometimes  abruptly  produced,  sometimes  rounded.  Ventral  valve 
very  convex,  flattened  on  the  umbo,  and  descending  abruptly  to  the 
lateral  aud  front  margins.  Dorsal  valve  concave,  following  closely  the 
curvature  of  the  other.  Hinge-area  common  to  both  valves,  wider  on 
ventral,  finely  striated.  Foramen  only  sufficiently  developed  to  receive 
the  extremities  of  the  bifid  cardinal  process.  Muscular  scars  faintly  j 
impressed,  not  definitely  bounded. 

Surface  of  ventral  valve  ornamented  by  fine  radiating  strise.    From 3  t 
to  5  very  small  striae  are  implanted  between  pairs  of  more  prominent 
but  very  slender,  filiform,  and  often  slightly  interrupted  ones.   Abroad, 
shallow,  mesial  sinus  sometimes  occupies  the  front  half  of  the  valve.  On  | 
dorsal  valve,  the  striae  are  subequal,  corresponding  to  the  finer  ones  of 
the  ventral. 

Length,  0;  width,  11;  convexity,  5  millimeters. 

Occurs  both  at  Independence  aud  Rockford. 

Strophodonta  arcuata,  Hall. 

Strophodonta  arcuata,  Hall,  Geology  of  Iowa,  1858,  vol.  i,  part  2,  p.  492,  plate  Hi,  tig* 
1  «,  b,  c,  and  2  a,  b. 

Very  common  in  the  Rockford  shales,  and  is  also  found  at  Independ- 
ence. 

Strophodonta  caxace,  Hall  &  Whitfield. 

Strophodonta  vauacc.  Hall   &    Whitfield,  23d  Ann.  Report  on  State  Cab.  of  New  York, 
p.  2:3fi,pl.  xi,figs.  H-ll. 

The  specimens  in  hand  present  some  differences  from  the  Rockford 
forms.  Other  specimens  from  Independence  show  more  exact  agree- 
ment. 

Strophodonta  reversa,  Hall. 

Strophodonta  rvrersa,  Hall,  Geology  of  Iowa,  1^58,  vol.  i,  part  52,  p.  41)4,  pi.  iii,  fig.  4  a. ««. 

From  Independence.     Also  found  at  Kockford,  where  this  species  is 

very  abundant. 

Ortiiis  infera,  n.  s. 

Shell  very  small,  orbicular  or  subelliptical;  valves  about  equally  con 
vex.  Ventral  valve  regularly  convex,  with  a  slight  indication  of  a 
mesial  fold  ;  beak  prominent,  erect  or  slightly  incurved  ;  hinge-line  short, 
length  about  equal  to  a  third  of  the  width  of  shell  near  the  middle; 
hinjjre-area  narrow. 


*  All  the  dimensions  ^iveu  in  this  paper  are   taken  from   average-sized   specimen?. 

unless  otherwise  stated. 
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Dorsal  valve  convex,  with  a  fairly  defined  mesial  sinus  that  is  wide 

in.  front  and  narrows  rapidly  toward  the  beak ;  beak  only  a  little  less 

prominent  than  on  ventral  valve.    Surface  of  both  valves  marked  by 

from  24  to  30  moderately  strong,  rounded  striae  that  are  separated  by 

-wide  farrows  and  multiply  by  bifurcation  on  the  front  half  of  shell. 

Strise  and  furrows  crossed  by  very  minute  microscopic  lines. 

Length,  6 ;  width,  7 ;  thickness,  3£  millimeters. 

Known  at  present  only  from  the  dark  shales  at  Independence. 

Obthis,  8p.! 

The  surface  is  marked  by  coarse,  angular  striae,  and  a  sharp  angular 
mesial  ridge  gives  the  valve  a  carinated  appearance.  From  the  Inde- 
pendence shale. 

Spibifera  stjbumbona,  Hall. 

tifririfera  tubumbona,  Hall,  Pal.  N.  Y.  vol.  iv,  p.  234,  pi.  32,  figs.  22-30. 

The  specimens  under  consideration  agree  very  well  in  most  characters 
with  some  forms  of  Spirt/era  subumbond,  but,  as  will  be  seen  from  the 
figures,  they  differ  materially  in  size  and  in  the  width  of  the  hinge-area. 
Not  known  to  occur  in  Iowa  except  in  the  Independence  shales. 

Atetpa  hystrix,  Hall. 

Atrypa  hy$trix,  Hall,  Pal.  N.  Y.  vol.  iv,  p.  236,  pi.  53,  A,  figs.  15-17. 
A.  hg$trix,  II.  &  W.,  23d  Annual  Kept.  N.  Y.  State  Cabinet,  p.  225. 
(See  noteyat  bottom  of  p.  726  of  this  Bulletin.) 

The  specimen  in  hand  was  collected  at  Independence. 

Atrypa  reticularis,  Linn. 

Atrypa  reticularis  of  authors. 

The  specimeus  collected  represent  the  prevailing  type  as  this  species 

occurs  in  the  lower  shale  at  Independence.    It  is  more  nearly  related  to 

Kockford  forms  than  to  the  forms  found  in  the  limestones  only  a  few 

feet  above. 

Rhynchonella  ambigua,  n.  s. 

Shell  large,  transversely  oval  or  elliptical ;  valves  moderately  gibbous, 
subequally  convex ;  mesial  fold  and  sinus  broad  and  well  developed  at 
the  anterior  margin  in  full-grown  shells,  becoming  obsolete  toward  the 
umbonal  region.  Length  and  width  in  about  the  ratio  of  3  to  4.  Ven- 
tral valve  regularly  arched  in  the  posterior  part ;  the  middle  of  the 
anterior  half  of  the  valve  occupied  by  a  broad  sinus,  which  becomes 
deep  and  subangularly  margined  toward  the  front.  A  strong  fold,  ex- 
tending about  a  third  of  the  way  to  the  beak,  occupies  the  middle  of 
the  sinus;  rudimentary  folds  appear  on  either  side  of  the  middle  in  the 
sinus  of  large  shells.  Beak  of  ventral  valve  projecting  slightly  beyond 
the  other,  closely  incurved  and  appressed  so  as  to  show  neither  area  nor 
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foramen  in  perfect  adult  shells.  Dorsal  valve  convex ;  greatest  convexity 
near  the  umbo,  from  which  it  slopes  gradually  to  the  lateral  and  antero- 
lateral margins.  Mesial  fold  confined  to  anterior  half,  broad  and  high 
in  front,  and  divided  in  the  middle  by  a  wide,  longitudinal,  subaugular 
furrow ;  rudimentary  furrows  ou  either  side  of  the  middle.  Both  valves 
with  three  or  four  plications  on  either  side  of  mesial  fold  and  sinus  in 
adult  shells;  plications  confined  to  anterolateral  margins.  Postero- 
lateral margins  and  umbonal  region  smooth.  Shell  thin,  translucent, 
scarcely  fibrous. 

Dimensions  of  a  large  specimen  are:  Leugth,  28;  width,  41;  thick- 
ness, 23  millimeters. 

Confined,  as  far  as  known,  to  the  dark  shales  at  Independence. 

Gypidula  munda,  n.  s. 

Shell  small,  subtriangular  to  broadly  ovate,  inequi valve;  ventral 
valve  convex,  curving  almost  regularly  from  beak  to  front  margin; 
beak  only  moderately  prominent,  obtuse,  slightly  incurved ;  an  indis- 
tinct mesial  fold  near  the  front  margin.  Dorsal  valve  transverse  ellip- 
tical in  outline,  slightly  convex  near  the  beak,  sloping  at  first  somewhat 
abruptly  and  then  more  gradually  toward  the  cardino  lateral  margins; 
a  broad  sinus,  of  which  the  middle  is  occupied  by  a  single  low  fold,  is 
confined  to  the  anterior  margin.  A  few  indistinct  folds  occupy  the 
an tero- lateral  margins  of  both  valves;  surface  otherwise  smooth. 

Area  and  foramen  as  in  other  species  of  this  genus. 

Length,  8;  width,  10  ;  thickness,  G  millimeters. 

This  species  resembles  Gypidula  occidentalism  Ilall,  from  which  it  may 
be  distinguished  by  its  smaller  size,  less  prominent  beak,  greater  pro- 
portionate width,  and  deeper  sinus.  The  young  G.  occidcntalis  of  corre- 
sponding size  are  entirely  smooth,  and  show  no  trace  ot  either  fold  or 
sinus.    They  differ  also  from  (7.  munda  in  form  and  general  proportions. 

From  the  dark  shale  at  Independence.  The  species  is  uukuown  from 
any  other  horizon. 

Pkodugtus  (Pkoduotella)  dissimilis,  Hall. 

Hrotliivtim  tlisximiH*,  Ilall,  (Jcolojjy  of  Iowa,  K>£,  vol.  i,  part  2,  p.  4rJ7t  plate  iii.  iig. 

This  species  is  abundant  at  Rock  ford,  and  is  among  the  most  common 
speeies  in  the  independence  shales. 


PUODrtTUS  (Productella)  sp. 


9 


The  collections  from  the  Lower  Devonian  Shales  contain  a  few  t>i>eci- 
mens  of  this  small  Productus.  It  is  somewhat  related  to  J\  Shu  mar dhnw* 
ilall.     .More  material  will  be  necessary  before  it  can  be  determined. 


ART.  XXXI -ON  THE  MINERALOGY  OF  NEVADA. 


By  W.  J.  Hoffman,  M.  D. 


This  report  is  based  primarily  upon  the  collection  made  in  1871  while 
a  member  of  the  expedition  for  the  exploration  of  Nevada  and  Arizona.* 
Since  that  time  I  have  received  well-authenticated  species  from  vari- 
ous sources,  chiefly  iu  Nevada;  aud  those  which  have  not  come  under 
my  personal  observation  have  been  accredited  to  the  pro[>er  authorities. 
The  original  collection  is  now  at  the  National  Museum,  excepting  in  a 
few  instances,  iu  which  the  materials  were  consumed  in  making  the 
necessary  analyses.  The  only  interesting  feature  which  I  shall  mention 
here  is  the  occurrence  of  manganiferous  compounds  in  a  belt  of  lime- 
stone, chiefly  traceable  from  Austin  south,  and  eastward  toward  Hot 
Spring  Gallon.  Most  of  the  compounds  containing  antimony  in  various. 
forms  occur  chiefly  throughout  the  western  portion  of  the  State,  while 
in  the  eastern  portion  the  haloid  compounds  predominate.  Neither  of 
these,  however,  are  in  any  way  governed  by  the  occurrence  of  so-called 
"sulphuret  ores",  as  these  are  distributed  pretty  generally. 

In  additiou  to  the  above,  a  few  remarks  upon,  and  a  list  of,  the  ther- 
mal and  mineral  springs  visited  are  added;  also  notice  of  some  of  the 
rarer  minerals  found  iu  Owens  Valley,  California. 

I  embrace  this  opportunity  of  acknowledging  my  indebtedness  to  the 
following-named  gentlemen  for  information  and  specimens  which  I 
could  not  have  obtained  through  any  other  sources :  Mr.  Julius  Partz, 
superintendent  and  afterward  assayer  of  the  mines  in  Blind  Springs 
District,  California;  Mr.  Richard  Stretch,  formerly  engineer  of  the  Vir- 
ginia City  Mines;  Mr.  Leon  and  the  Cantield  Bros.,  Belmont;  the 
Messrs.  Ogdeu,  of  Morey ;  Thomas  Shaw,  Gold  Mountain  ;  and  Mr.  W. 
S.  Keys,  superintendent  of  the  Eureka  Consolidated  Mines.  Dr.  A.  E. 
Foote,  of  Philadelphia,  Pa.,  furnished  me  with  several  names,  to  which 
(when  not  on  my  list)  his  name  has  been  appended  as  authority.  In 
several  instauces,  also,  I  have  quoted  from  Professor  Dana's  Manual  ot 
Mineralogy  for  localities  unknown  to  me  personally.  The  localities 
cited  are  those  in  which  the  specimens  named  occur  or  did  occur  in 
their  greatest  purity  or  finest  crystallizations. 

Agate.     See  Silica. 

Albite.  In  rhyolite,  at  Eureka  aud  at  Morey;  massive,  granular,  at  vari- 
ous points  iu  Fish  Lake  Valley,  rarely  in  crystals.  Fine  crystals  in 
trachyte  on  the  Colorado  liiver. 

*Xow  kuown  as  Uuited  States  Geographical  Surveys  West  of  100th  Meridian. 
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»■•*■'  j 

JLItaNoiiltia.   Locality  unknown.   Also  reported  by  Dr.  Hoote,  ^ 

com.)  ' 

JLI«m.    SeeJEottnta. 

Attmope*.    At  Moant  Diablo,  associated  with  kalinite. 
Amethyst.    On  the  mesa,  near  the  month  of  Bio  Vlrgen. 
Analoite.    In  small  crystals  in  the  La  Iabertad  Mine,  Bon  AntontoDj 

trick    In  amygdaloid  in  the  Black  Gallon,  Colorado  Hirer. 
Anglesite.    Occurs  sparingly  in  Railroad  District,  at  Hyko,  sail 

Mineral  Hill.    Across  the  State  line  at  Partswiok,  OaL,  drysttb  n 

obtained  measuring  .34  of  an  inch  across. 
Ankerite.    Ooonrs  southeast  of  Oamp  Halleok.    Locality  unknown 

Composition:  ■- 

Carbonate  of  lime 6X14  I 

Carbonate  of  magnesia 9.4  1*° 

Carbonate  of  Iron 18.95  |£< 

Carbonate  of  manganete ^. IV  In 

Organio  matter ••••••.••••••••••••  Q.C  I 

109.  M       1 

.Antimony.  .See  AMbite.  1 

Apatite.    In  small  crystals,  with  good  terminations,  at  Lone  Moantafel 

Aragonite.  Crystals  nearly  one  inch  in  length,  with  perfect  tsrmlnattowM 
in  a  cave  one  mile  south  of  Mineral  Hill.  The  variety  known  as  Ibd 
FerH  occurs  in  small  quantities.  I 

Argentite.  In  small  quantities  in  Oope  and  Bull  Bun  Districts.  8pat>fl 
iugly  at  Mineral  Hill  and  Hyko ;  more  frequent  at  Palmetto.  I 

Arsenic.  Antimonial  arsenic,  17*.  A  compound,  consisting  of  arsenic,  1 
90.82,  and  antimony,  9.18,  (=17  As  +  1  Sb),  occurs  in  the  Comstockl 
lead  of  the  Ophir  Mine,  Washoe  County,  "  Gal."  (*.«.,  Nevada),  in  finely  1 
crystalline,  and  somewhat  radiated,  reniform  masses,  between  tin- 1 
white  and  iron-black  on  a  fresh  fracture,  but  grayish  black  on  tar  I 
nishing,  unassociated  with  arsenolite,  calcite.  and  quartz.*  I 

Arsenolite.  Ophir  Mine.  (Dana  and  Stretch.)  Sparingly,  in  small  I 
quantities,  at  Belmont.  I 

Astrophyllite.    Hare,  in  small  hexagonal  laminae,  at  Silver  Peak.  I 

Alwwgen.  Near  Mount  Diablo,  frequently  associated  and  mixed  with  I 
sulphur.  Dr.  Loew  mentions  this  as  occurring  thirty-five  miles  I 
northwest  of  Silver  Peak,  having  reference  undoubtedly  to  the  same  I 
locality.  J 

Azurite.  Occasionally  in  minute  crystals  at  Bull  Bun;  in  thin  coatings 
and  seams  at  Hyko  and  Cope  District ;  rather  more  frequent  at  San 
Antonio,  Montezuma,  and  Philadelphia  Districts.  In  beautiful  crys- 
tals at  Mineral  Hill. 

Beryl.  Sparingly,  ten  miles  north -northwest  of  Silver  Peak.  Some  crys- 
tals have  been  obtained,  the  largest  measuring  .75  of  an  inch  across. 
Color  dull  bluish-ash. 


*Pana's  Mauual  of  Mineralogy,  New  York,  1868,  p.  18. 
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4ottie.    In  flue  crystals  at  Silver  Peak;  also  in  the  canon  abont  ten 
miles  west  of  Palmetto. 

rax.    In  moderately  sized  crystals  in  the  desert  south  of  San  An- 
tonio ;  Death  Valley. 

JZornite.    Sparingly  in  Galena  and  Eailroad  Districts. 

J-torono-calcite.    Hot  Springs.    (Loew.) 

JSournontite.    Accompanies  silver-ores  at  Lone  Mountain. 

Jfromid  of  silver.    See  Bromyrite. 

Calcite.  In  simple  and  modified  rhombohedra,  four  inches  in  length,  at 
Bull  Run.  Smaller  crystals,  occasionally  scalenohedra,  at  Reese  River. 
At  Morey  acnte  rhombohedra  occur  of  various  shades  of  pink,  often 
rose-colored,  where  they  are  frequently  associated  with  rhodocrosite. 
Two  analyses  show  great  variation  of  composition,  although  they  did 
not  exhibit  any  perceptible  difference  in  measurement  or  coloration. 
No.  1  was  taken  from  the  extreme  northeastern  portion  of  the  mine, 
and  No.  2  about  twenty  yards  southwest  of  that  locality. 

No.  1.  No.  2. 

Carbonic  acid 53.74  52.36 

Manganous  oxide *. 3.87  4.97 

Ferrous  oxide trace  0.21 

Lime 42.28  41.42 

Silicic  acid —  0.97 

Loss 0.11  0.07 


100. 00      100. 00 

These  samples  contain  a  large  quantity  of  carbonate  of  manganese, 
but  the  calcite,  wherever  it  appears  in  the  region  between  Morey  and 
Austiu,  contains  more  or  less,  frequently  so  much  so  as  to  present 
the  characteristic  tints;  these,  however,  may  to  some  extent  be  due 
to  the  presence  of  iron. 

One  mile  south  of  Mineral  Hill,  in  a  cave,  occur  the  following 
varieties : — 

a.  Barely,  small  flat  rhombohedra,  with  the  lateral  angles  removed, 
known  as  nail-head  spar; 

b.  Small  scalene  dodecahedra  ; 

c.  Fine  aggregations  of  acute  rhombohedra;  and 

d.  Drusic  and  acicular  incrustations  and  clusters,  assuming  great 
varieties  of  form. 

Some  of  the  acicular  crystals  measured  nearly  three-fourths  of  an 
inch  in  length,  and  occurred  radiating  from  various  places  from  the 
roof  of  the  cave. 

Carbonate  of  copper.    See  Malachite. 

Carbonate  of  iron.    See  Siderite. 

Carbonate  of  lead.    See  Cerussite. 

Carbonate  of  lime.    See  Calcite. 

Carbonate  of  manganese.    See  Rhodocrosite. 
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Gauiteriu.    The  only  locality  where  stream  tiu  was  foam 

at  the  Toscarora  placer  mines.    Small  crystals 

with. 
Cerargyrite.    Frequently  met  with  In  the  Com  stock  Mine 

Montezuma;  Id  small  pale  brown  and  greenish -brown  crystal: 

Antonio ;  in  fine  cinnamon-brown  crystals  at  Belmont,  Pbil; 

Mine;  also  sparingly  at  Bnll  Bon;  more  frequent  at  Pioehe, 

River  District,  White  Pine  District,  and  at  Columbus. 
Cemuite.    In  drusic  incrustations  on  galenite  at  Bull  Ban  ;  massive, 

dirty -white  and  yellowish-gray  colors,  in  Pinto  Diatrict    Oceans 

elongated  six-rayed  crystals  at  Hyko.    Associated  with  and  fssfl 

clusters  of  crystals  of  anglesite  at  J  ureka . 
Cervantitc    Massive  snd  in  minute  crystallized  coatings,  spsosdj 

with  sdbnito,  west  of  Battle  Mountain. 
Chalcedony.     Bee  Silica, 
Chabazite.    In  small  but  fine  crystals  in  La  Libertad  Mine,  San  AdIuw 

District.    Many  of  these  crystals  were  coated  with  smaller  crystals ..-. 

cerargyrite. 
Chalcoeite.    Common  at  Reese  River  District.    It  is  said  to  occur  with 

tbe  sulpburet  ores  throagbont  the  State,  bot  the  specimens  recti  rcd 

from  various  contributors  were  not  labeled.    Professor  Dana  mention 

it  as  occurring  in  Washoe,  HumboUi.  Churchill,  and  Nye  Conntiei' 
Chalcopyrite.    Massive  in  Galena  District ;  associated  with  pyrin 

galenite  in  Railroad  District. 
Chalcotrichite.    Sparingly  in  Galena  District,  with  the  ordinary  cryi 

of  cuprite,  of  which  it  is  a  variety. 
Chrysolite.    Specimens  said  to  be  from  this  State  in  Captain  Rabbit* 

collection  at  Palisade;  locality  unknown.     Dr.  A.  E.  Foote  infom 

me  likewise  of  its  occurrence  in  Ne 
Cinnabar.    Massive,  occasionally  iu  iniuute  acicnlar  coatings,  at 

boat  Springs.  (Partz.) 
Citron  stone.  See  Silica, 
Coat.    See  APPENDIX  A. ' 

Copper.    Occurs  iu  thiu,  arborescent  leaves  or  sheets  at  Bull  Ran,  Bat- 
tle Mountain  District ;  sparingly  at  Eureka  and  Belmont.    More  fc- 

queut  at  Galena  District,  where  crystals  of  cuprite  have  been  obtaiuri 

containing  minute  filaments  of  natire  copper. 
Corundum.    Impure  columnar  fragments,  sometimes  nearly  an  inch  in 

diameter,  at  Silver  Peak. 
Cttprite.    In  cubes,  sometimes  measuring  .5  of  an  inch  across,  baring 

truncated  edges;  twin  crystals,  tabular,  at  Galena  District;  frequent 

occurrence  of  fibers  of  native  copper  protruding  from  one  or  mow 

faces  of  a  crystal. 
Datolite.    In  small  crystals  at  Montezuma,  Silver  Peak,  and  Gobi 

Mountain. 

•System  of  Mineralogy,  etc.,  J.  D.  Dana,  New  York,  1868,  p.  5& 
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Diallogite.  Occasionally  found  at  Morey,  where  it  accompanies  calcite 
and  rhodocrosite ;  rarely  at  Reese  River. 

Dolomite.  Is  found  in  various  portions  of  the  limestone  formations, 
although  sometimes  rarely  in  crystals.  The  variety  known  as  pearl 
spar  occurs  in  moderately  sized  crystals  tweuty  miles  south  of  Eureka. 
A  ferriferous  variety,  usually  known  as  brown  spar,  occurs  in  the 
eastern  portion  of  the  State  (exact  locality  unknown).  This  was  sup- 
posed to  contain  a  large  percentage  of  chloride  of  silver,  the  finders 
arriving  at  this  conclusion  by  its  grayish-brown  color  alone.  Crystals 
occur  of  from  two  to  three  inches  in  length.  An  examination  of  oue 
of  the  samples  resulted  as  follows : — 

O.  =  2.92. 

Carbonate  of  lime 5f>.  *.W 

Carbonate  of  niagneaia 39.90 

Carbonate  of  iron 3.  03 

Carbonate  of  manganese.... 1.04 


99. 9: 


> 


Another  variety  found  in  the  same  region  is  undoubtedly  ankerite 

(q.  v.). 
Embolite.    In  small  quantities  at  Bull  Run,  Cope,  and  Eureka  Districts ; 

more  abundant  at  Mineral  Hill,  San  Antonio,  Belmont,  Montezuma, 

Palmetto,  and  Ilyko. 
Epidote.    Locality  unknown. 
Feldspar.    See  Ort lindane. 
Flint.     See  tfilica. 
Fluorite.     In  small  green  crystals  in  the  White  Mouutaius,  near  the 

dividing  liue  between  Nevada  and  California,  west  of  Columbus. 
Frieshbenite.    Belmont.    (Loew.) 
Galeuite.    In  large  quantities  and  frequently  of  large  cubic  forms  in 

Galena  District;  in  cubes  and  dodecahedra  at  Reese  River;  a  crystal 

of  the  latter  variety  measured  over  two  inches  in  diameter.    Massive 

aud  associated  in  moderate  quantities  with  silver-ores  in  nearly  all 

the  districts  to  a  greater  or  less  extent. 
The  following  varieties  are  found  in  more  decided  quantities  in  the 

followiug  named  districts: — 

a.  Argentiferous :  rarely  at  Belmont  and  Hyko  ;  spariugly  at  Bull 
Run,  Mineral  Hill,  and  Silver  Peak ;  abundant  at  Battle  Mountain 
and  Galena  Districts.  An  exceedingly  rich  variety  occurs  sparingly 
four  miles  west  of  Gold  Mountain. 

b.  Auriferous:  spariugly  but  very  rich  at  Silver  Peak. 

tSarnct.  Good  crystals,  but  very  small,  from  the  Black  Canon,  Colorado 
River.  Impure,  fractured  crystals,  nearly  oue  and  a  half  inches  in 
diameter,  occur. 

OayLimite.     Sparingly  iu  the  dry  soil  of  Fish  Spring  Valley. 


■  I    _      ■ 
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Gold.  Occurs  granular,  laminated,  in  quarts,  and  aosMttaes  la  tsh^ 
ably  large  nodules  in  the  placer  mines  at  Toscaron.  Modi  of  tk 
larger  sized  are  porous  or  cellular ;  one  specimen  of  this  efcanMta, 
measuring  two  inches  in  length,  one  in  width,  and  over  half  an  iadk 
in  thickness,  was  worth  bnt  $11.50.  The  outer  surface  was  whs 
smooth,  giving  it  the  appearance  of  a  solid  nugget. 

At  Silver  Peak,  in  quartz ;  sometimes  in  delicate  arborescent  torn, 
sometimes  resembling  frost-work  in  construction j  also  occurs  is 
galenite  (q.  v.). 

At  Gold  Mountain  in  metamorphic  rooks.  Frequently  in  varioofy 
tinted  quartz.  One  fiber  was  found  to  run  clean  through  a  omI 
nodule  of  malachite,  and  resembled  native  copper  in  its  filiform  varielf. 
Five  miles  northwest  of  Gold  Mountain,  in  the  "  State  line  LedpV 
is  an  exposure  of  auriferous  quartz,  20  feet  thick  and  over  2^)00  feet 
in  length,  running  northwest  and  southeast.  Mr,  Shaw,  of  Gdl 
Mountain,  stated  that  an  analysis  gave  about  $20  per  ton  of  ore  I  It 
the  same  time  he  was  one  of  a  party  of  three  who  were  coptenfaij 
apparently,  in  working  "  ten-dollar  ore  "• 

The  total  absence  of  water  may  account  for  their  not  having  wortsi 
this  quartz. 

In  Green  Mountain  District,  at  the  head  of  Tule  Gallon,  gold 
found  in  the  sand  in  large  coarse  grains. 

Gold  is  found  in  many  of  the  silver-ores  throughout  the  Stats,  is 
various  quantities,  but  seldom  sufficient  to  work  it  to  the  excluriot 
of  silver. 

Graphite.    Ten  miles  northwest  of  Gold  Mountain. 

Gypsum.    See  Selenite. 

Halite.  In  small  crystals  in  tbe  desert  south  of  Columbus ;  in  fine  tab 
ular  crystals  and  cubes  in  the  salt  marsh  near  Silver  Peak ;  in  large 
cubes,  crusts,  and  efflorescences  in  Death  Valley ;  as  an  efflorescence 
on  the  banks  of  Rio  Virgen,  Black  Gallon,  Colorado  River,  and  in  Dia- 
mond Creek  on  the  Arizona  side  of  the  Colorado.  In  large  masses 
and  cubes  at  Hyko ;  abundant  at  Salt  Mountain,  near  Rio  Virgen,  in 
the  southern  part  of  the  State. 

Halotrichite.    Locality  unknown. 

Hematite.  Ocherous  and  porous  at  Lone  Mountain.  Sparingly  at  Boll 
Run  and  Morey.  Occurs  in  Virgin  Cation,  Colorado  River,  frequently 
associated  with  small  quantities  of  the  carbonates  of  copper.  Eight- 
een miles  southeast  of  Silver  Peak  in  occasional  cropping*. 

Hornblende.  Fouud  in  small  crystals  at  Gold  Mountain.  In  rbyolite 
at  Carlin,  Eureka,  and  near  Morey.  Ten  miles  west  of  Mount  Magi* 
der  in  fine  crystals. 

Hiibnerite.  In  One  columnar  masses  from  the  White  Mountains.  Aus- 
tin. 

Iodide  of  silver.    See  Iodyrite. 
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Iodyrite.  In  minute  cubes,  coating  quartz  and  argentine,  from  Reese 
River  District ;  sparingly  at  San  Antonio  ;  White  Pine. 

Jamesonite.    Humboldt  County.    (Dana.) 

Jasper.    See  Silica. 

Kalinite.  Massive  and  columnar,  sometimes  crystallized,  at  Mount 
Diablo.  Specimens  frequently  contain  small  quantities  of  sulphur, 
through  liquid  infiltration. 

Kermesite.  Was  reported  from  Eureka,  which  is  undoubtedly  an  error. 
It  was  found  very  sparingly  in  Blind  Spring  District,  California,  just 
across  the  line  from  Columbus,  during  the  earlier  stage  of  develop- 
ment of  the  mines. 

Kiistelite.  Is  an  auriferous  silver,  of  a  silver-white  color,  somewhat 
darker  than  native  silver  on  a  fresh  surface.  Contains  silver,  lead, 
and  gold,  the  first  much  predominating.  From  the  Ophir  Mine, 
according  to  Dana.*    Occurs  in  bean-shaped  grains. 

Lead  (Arsenate  of).    See  Mimetite. 

Lead  (Carbonate  of).    See  Cerussite.- 

Lead  (Molybdate  of).    See  Wulfenite. 

Lead  (Plwsphate  of).    See  Pyromorphite. 

Lead  (Sulphate  of).    See  Anglesite. 

Lead  (Sulphuret  of).    See  Oalenite. 

Limonite.    Lone  Mountain.    Is  also  found  in  many  of  the  silver-mines. 

Magnetite.  In  considerable  quantities  in  Railroad  District;  also  at 
Morey. 

Malachite.  Massive ;  incrustations  and  mammillary  coucretions  in  Cop- 
per CaGon,  Galena  District.  Sparingly  at  San  Antonio,  Montezuma, 
and  Belmont;  more  abundant  at  Mineral  Ilill. 

Manganite.  In  small  crystals,  filling  cavities  in  the  limestone  at  Morey 
Mines. 

Massicot.    Galena.    (Loew.) 

Menaccanite.  In  propylite  at  and  near  Carlin ;  Eureka;  Morey;  Bel- 
mont. 

Mica  (Common).    See  31uscovite. 

Mica  (Brown).    See  Phlogopite. 

Mimetite.    Sparingly  at  Eureka. 

Minium.  Specimens  exhibited  to  me  as  from  Eureka  were  undoubtedly 
obtained,  originally,  at  Blind  Spring  District  (Rockingham  Mine), 
California.  Attempts  at  deception  are  frequently  made  for  the  pur- 
pose of  making  sales  of  specimens  from  so-called  new  localities. 
Found  at  Pioche.    (Loew.) 

Jlispickel.    At  Morey,  very  rarely. 

Moss  agate.    See  Silica. 

Muscovite.  Found  in  small  pieces  at  Carlin  and  Tuscarora.  In  flue 
laminae  at  Silver  Peak ;  at  Eureka,  Morey,  and  at  Belmont  in  rhyolite. 
Also  iu  the  Black  Canon  on  the  Colorado  River. 

#  Manual  of  Mineralogy,  New  York,  16f>><,  p.  y. 
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Mytorin*  Very  sparingly  in  the  La  Libertad  Mine  at  8aa  Antonio,  fb 
quantity  of  material  at  band  for  thorough  determination  w  aeare^ 
sufficient  The  analysis,  however,  nearly  corresponds  with  empo* 
tion  as  given  by  Thompson  (quoted  by  Dana,  p.  715)  y  likewise  ill 
absence  of  water.  Differs  from  malachite  in  color  and  hardnsM, 
being  more  of  reddish  or  brownish  green,  and  somewhat  softer,  h 
taking  the  general  imperfect  result,  it  is  safe  to  say  that  it  approaches 
myaorin  nearer  than  any  other  known  compound. 

Natrottte*    Locality  unknown.* 

Nitre.    Silver  Peak.  '  (Dana.) 

Obiidian.    Bee  Silica. 

OrthocUue.  In  fine  bine  and  flesh-colored  crystal  in  Fish  Lake  Valley; 
also  at  Pulmetto  and  Gold  Mountain.  In  small  crystals  in  the  Blsek 
Gallon. 

Phlogopite.  In  the  mountains  between  Silver  Peak  and  Alida  District, 
near  the  trail.  Small  specimens  were  obtained  sooth  of  the  miniig 
camp  at  Montezuma. 

Polybasite.    Reese  River  District  and  at  Morey.  • 

Psilomelane.    At  Austin,  and  in  leas  quantity  at  Morey. 

Proustite.    Reese  River  District.    Sparingly  at  Morey. 

Pyrargyrite.    Massive,  and  in  small  crystals  at  Austin. 

Pyrite.  In  cubes  with  tetrahediyte  in  Galena  District.  In  qnarU,  with 
galenite  at  Cope,  Belmont,  and  Morey. 

Pyrolusite.  Occurs  with  other  manganese  ores  at  Reese  River  Mines 
and  at  Morey. 

Pyromorphite.  Found  sparingly  in  Bull  Run,  Railroad,  and  Gold  Mount- 
ain Districts. 

Quartz.    See  Silica. 

Ehodocrosite.  Massive  and  crystallized  at  Morey;  less  common  at 
Austiu. 

Salt.    See  Halite. 

Sanidin.  Occurs  in  rhyolite  from  Carlin  southward  to  Eureka ;  at  Bill 
Williams's  Mountain,  Arizona,  it  occurs  in  beautiful,  moderately  sized 
crystals  in  trachyte. 

Scheelite.  Sparingly,  with  hiibnerite,  in  the  White  Mountains;  has 
also  been  observed  in  minute  crystals  from  Austin. 

Scolecite.    Locality  unknown  (Foote,  MS.).    Story  County  (Dana). 

Selenite.  Small  crystals  in  clusters  and  aggregations  at  Mineral  Hill, 
Eureka,  Montezuma,  and  San  Antonio.  Sparingly,  in  crystals  half 
an  inch  in  length,  at  Belmont.  Fine  large  crystals  from  Death  Valley, 
especially  that  portion  near  the  Old  Spanish  Trail. 

Selen8ulphur.  Occurs  sparingly  at  Mount  Diablo.  A  specimen  of  kali- 
nite  half  an  inch  through  was  coated  with  a  semi-crystalline  layer  of 
sulphur  on  one  side,  aud  with  a  layer  of  dark  orange-colored  sden- 
sulplmr  on  the  other. 

*  Dr.  A.  £.  Foote,  in  a  private  communication. 
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a  Serpentine.  Eight  miles  west  of  Palmetto  Gallon;  also  in  Darwin  Canon. 
=*  Biderite.  At  Ball  Ran,  in  small  crystals.  Poor  specimens  were 
-       obtained  in  tbe  White  Mountains. 

j  Silica,    a.  Crystallized,  at  Tuscarora,  where  it  frequently  occurs  in 
geodes,  at  San  Antonio  and  Belmont.    Crystals  with  doable  termina- 
*;      tions  at  Gold  Mountain.    Small  green  crystals  at  Reese  River,  San 
=ji     Antonio. 

b.  Rose  quartz,  at  Tuscarora,  Morey,  Carlin,  and  Silver  Peak. 

c.  Citron  stone,  at  Tuscarora,  Gold  Mountain,  and  in  Palmetto 
Caiion. 

d.  Agate,  abundant  at  Tuscarora,  San  Antonio,  in  Fish  Spring  Val- 
ley, and  on  the  mesa  west  of  the  mouth  of  Rio  Virgen. 

e.  Clialcedony,  at  Tuscarora,  San  Antonio,  Eureka,  and  Virgen  River 
mesa. 

L         /.  Amethyst,  in  small  crystals,  in  geodes,  at  Tuscarora. 

g.  Opal,  in  magnificent  colors,  with  silicified  wood.  In  breaking 
some  of  the  large  trunks  at  San  Antonio,  fine  specimens  were 
obtained ;  occurs  also  at  Tuscarora. 

h.  Carnelian,  in  pebbles  and  lumps  (averaging  about  the  size  of  a 
common  walnut),  of  all  shades,  from  a  pure  white  to  dark  reddish- 
brown,  on  the  Virgen  River  mesa. 

i.  Onyx,  occasionally  found  in  the  same  locality. 

j.  Sardonyx,  same  as  the  last. 

k.  Aventurine  quartz,  found  on  the  mountain-slope  east  of  Fish 
Spring  Valley. 

I.  Milky  quartz,  on  the  Virgen  River  mesa,  though  very  seldom. 

m.  Prase,  on  the  mountains  near  Silver  Peak  mining-camp,  rarely. 

n.  Silicified  wood,  at  Tuscarora.    Very  fine  at  San  Antonio. 

o.  Jasper,  at  Deep  Spring  Valley,  near  Silver  Peak,  and  along  the 
western  border  of  the  Virgen  River  mesa ;  usually  of  dull  yellow 
or  rid  colors.  Better  specimens  at  Gold  Mountain.  Abundant  on 
the  desert  east  of  Lone  Mountain. 

p.  Flint  (hornstone),  in  the  limestone  south  of  Eureka ;  also  east  of 
Lone  Mountain. 

q.  Obsidian,  in  fine  pieces  and  very  abundant  ten  miles  southeast 
of  Silver  Peak.    Across  the  State  line  (five  miles),  in  Owens  Valley, 
it  occurs  in  red  fragments,  also  banded   with  alternate  layers  of 
black  and  brown. 
Silver.    In  small  foliated  masses  at  Bull  Run ;   Eureka ;  at  Belmont  it 
sometimes  occurs  in  fine  reticulated   forms.    In  delicate  fibers  in 
Galena  District. 
Silicified  wood.    See  Silica. 
Stembergite.    Reese  River.    (Loew.) 
Stephanite.    In  small  crystals  at  Reese  River  and  at  Belmont.    Occurs 

also  in  other  regions. 
Stetefeldtite.    Sparingly  at  Mineral  Hill,  Ilyko,  and  Eureka 
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Qtmmsfarite.    Ocean  in  various  districts.    Fine  but  small  siwcimefi! 

from  Coinslock   Lmio  anil   Belmont;  also  at  Cope,  Lone  Monntaiu. 

Mineral  Hill,  San  Antonio,  Eureka,  and  Palmetto. 
UlernlM-ri/hitfi.    In  small  but  fine  crystals  at  Reese  River. 
Sulphur.     Iu  mii, ill  crystals  at  Ourliu.     In  large  quantities,  massive  and 

crystallized,  at  Mount  Diablo, between  thirty  ami  forty  miles  nortliwrjt 

of  Silver  Peak. 
Talc.    Soveral  small  specimens  were  obtained  at  BetM  River. 
TrtrnhnlriU:.     Locality  unknown.     (Foote.) 
Tlttnard'ttc.    Occurs  as  uti  acicular  efflorescence  on  dry  mini  anil  halite, 

in  Death  Valley,  ten  miles  south  of  Furnace  Creek  Cation. 
Tourmaline,    In  small  green i si i -brown  crystals  at  Morey. 
Trona.    Death  Valley,  Churchill  County.* 
TWtQKAt.    Occurs  iu  tlio  mountains  live  miles  north  of  Columbus.  Tk 

specimens  are  nearly  all  of  a  pale  blue  color,  although  some  fiin'lr 

tinted  ones  have  been  obtained. 
l'.vtlite.     Locality  unknown.     (Foote.) 
Water,    See  Appendix  B. 
Wai-iIUtr:,     Oman  on  .shite  near  Belmont. 
W'llframile.    Found  in  the  While  Mountains,  associated  with  bubncrilf. 
W«l/<:nite.    Occurs  in  line  tabular  crystals  at  Eureka. 
Zincazuritc.     Found  sparingly  in  Railroad  District. 

In  the  above  list  I  have  omitted  those  compouudH  OOOQMtng  till  0W 
the  State  in  greater  or  less  abundance,  such  as  pUMiaa,  scoria,  In" 
etc.,  they  being  deemed  unnecessary,  and  not  essentially  of  value  in 
simple  list  of  minerals. 


APPENDIX  A. 


Unfortunately  but  little  information  can  be  given  regarding  the  sub- 
ject of  coal  and  lignite.  About  ten  miles  southwest  of  Carlin  I  ohservri 
a  narrow  seam  of  lignite.  This  was  the  only  representative  enconiiltM 
What  remarks  are  added  below  are  derived  chiefly  from  a  papert*"1 
to  the  Institute  of  Mining  Engineers  by  Mr.  A.  J.  Brown,  of  TreiWW 
City.  I  was  also  informed  at  Battle  Mountain  that  ten  or  twelve  rode* 
east  of  that  place  coal  of  good  quality  was  beiug  worked.  I  have  ln*n 
unable  to  obtain  specimens  from  (be  various  mines  in  time  for  Iliii 
paper,  but  hope  ere  long  to  be  able  to  submit  a  series  of  analyses  ilto* 
(rating  the  value  of  each  specimen  and  an  average  result  of  those  «a 
of  the  respective  mines. 

Mr.  Brown  says,  in   allusion  to  the  Pancake  coal,  that  "  it  is  rati"* 

*  Dana,  Manual  nl  Miri(i:iU'^y.  l-'ii*.  |i.  7Ufi. 

t  QuoIkI  in  Miui'ia)  Resources  West  of  tliu  Rocky  Mountains,  Ii.  W.  Rajmotul,  I"' 
pp.  SOU,  869- 
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rly  yet  to  make  any  estimate  of  the  future  value  of  the  discovery,  but 
is  certainly  the  most  promising  vein  of  coal  yet  discovered  iu  the 
ate  of  Nevada,  aiid  I  believe  the  first  true  coal  fouud  west  of  the 
3<*ky  Mountains,  or  perhaps  west  of  the  Missouri  River,  uuless  some 
the  Utah  coals  belong  to  the  coal-measures  of  Carbouiferous  age.  .  •  . 
bout  midway  between  White  Pine  and  Pancake  two  or  three  mounds, 
liich  are  identical,  both  lithologically  and  paleontologically,  with  the 
uestone  of  Treasure  Hill,  crop  through  the  Quaternary  formation  of 
e  valley,  aud  still  further  west  are  found  dark  bituminous  shales 
eutical  with  those  found  along  the  east  slope  of  Treasure  Hill  and 
ider  the  towns  of  Hamilton  and  Eberhardt.  Some  four  miles  still 
rther  west,  and  belonging  to  a  much  higher  geological  horizon,  we 
id  the  coal  formation."  This  gentleman  further  says  that  fossils  have 
»eu  found — vegetable.  A  few  Sigillaria  have  been  collected  on  the 
rface  in  the  immediate  vicinity.  No  analyses  are  given  in  the  report, 
id  nothing  can  be  said  regarding  the  actual  value  of  the  discovery, 
je  coal  above  referred  to  is  fouud  in  a  vein  of  from  live  to  six  feet  in 
ickness,  though  distorted  and  broken,  running  north  and  south,  ''and 
ps  quite  steeply  (40°)  to  the  west.  .  .  .  Several  experiments  at 
king  on  a  small  scale  have  been  tried,  and  have  resulted  satisfactorily." 
Mr.  Raymond  says  that  during  the  year  1874  the  mine  was  worked  to 
depth  of  480  feet,  measured  ou  the  incline,  the  Eureka  Consolidated 
>inpauy  buying  the  coal  at  the  rate  of  from  $12  to  $20  per  ton  on  the 
tin  p. 

The  Momomoke  and  Antelope  Ranges  have  since  been  examined,  but, 
far  as  I  have  been  able  to  learn,  with  but  little  success. 
At  many  of  the  smelting  works,  the  reduction  of  silver  ores  was* 
complisbed  by  the  use  of  charcoal.  The  scarcity  of  wood  in  some 
gions  has  caused  some  uneasiness  of  late,  aud  coal  must  either  be 
ought  from  outside  sources  at  great  expense  or  developed  within  the 
:ate,  if  it  can  be  discovered  in  sufficient  quantity  aud  of  necessary 
laiity. 


APPENDIX  13. 

WATER. 

In  giving  the  following  list  of  springs,  both  mineral  and  thermal,  the 
lalitativo  results  only  are  stated.  In  nearly  all  instances  there  was 
ore  or  less  organic  matter  present — from  local  causes — so  that  at  the 
d  of  six  or  eight  months,  when  the  vessels  were  opened,  the  presence 
sulphureted  and  carbureted  hydrogen  gases  proved  that  material 
anges  had  been  wrought,  sufficiently  at  least  that  no  analyses  would 
ow  what  the  sample  was  when  collected.  The  mineral  ingredients  iu 
rue  were  unimpaired,  as  they  were  comparatively  the  same  as  when 
llected. 


< 
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Iu  a  recent  number  of  the  Naturalist,  m  list  rf 
menta  is  given  of  a  namber  of  springs  in  the  vidnlty  of  Bttar 
by  a  gentleman*  who  visited  the  locality  at  the  same  time  mj 
tions  were  made.    These  springs  are  located  chiefly  in  the 
der  of  a  large  salt  marsh.    They  ran  irregularly  north  aad  eoutfc, 
none  of  them  are  of  large  extent,  ranging  from  several  feet  to  a 
yards  in  diameter. 

The  first  of  these  springs  was  originally  of  larger  sixe  than  it  ie 
owing  to  a  long-continued  deposit  of  saline  matter  around  As 
a  crust  was  formed,  which  has  gradually  narrowed  the  opening 
diameter  of  not  more  than  five  feet.    How  tut  the  water  recedes 
this  formation  is  not  known.    The  chief  constituents  of  the 
borax  and  several  compounds  of  soda.    It  is  also  strongly 
with  and  emits  sulphureted  hydrogen  gas. 

No.  2  is  also  rather  saline  and  unfit  for  use.    It  la  situated 
twenty  yards  from  No.  1,  and  measures  about  18  feet  in  diameter. 

Ol*ervaHon$  taken  Jnijf  7, 1871. 

&30a.m.  7.35  ft.  ■ 

t                        (Dry  tuft 08.4°  73L*° 

Temperature  of..)  Air IWetkwfc —  VLtP 

( Water «7.8o  S9l*> 

No.  3  is  also  saline  and  nearly  closed  over  with  incrustations. 

Temperature . 79° 

No.  4,  four  feet  distant  from  the  last  named,  and  about  one  hi 
paces  from  No.  2. 

Temperature 117° 

No.  5,  about  ten  or  twelve  paces  from  No.  6,  very  strongly  impreg- 
nated with  sodium  chlorid. 

Temperature 116.5° 

No.  C,  saline;  the  examination  was  made  late  in  the  day,  which  ac- 
counts for  the  difference  in  the  temperature  of  the  air,  as  given  below. 

Temperature  of  water 79.0° 

Temperature  of  air 6fto° 

No.  7  was  the  last  upon  which  I  took  notes,  and  was  also  the  most 
northern  visited  by  me.    Frequently  emitted  steam. 

Temperature  of  water 117.8° 

Lieutenant  Lyle  mentions  several  others,  chiefly  saline,  of  which  the 
temperatures  were  respectively  79°,  117.8°,  and  116.5°.  I  am  inclined 
to  believe  that  the  last  named  is  No.  5  of  my  list. 

About  forty  miles  east  of  Silver  Peak  and  six  or  seven  miles  north- 
northeast  of  Montezuma  we  encamped  near  several  springs  located  at 
the  base  of  Mount  Nagle,  or  rather  the  northern  spur  of  the  mountain. 
No.  1  contained  scarcely  any  saline  matter,  but  was  strongly  impreg- 
nated, aud  emitted  a  great  deal  of  sulphureted  hydrogen  gas. 

*  D.  A.  Lyle,  U.  S.  Army.    <Am.  Nat.  vol.  xii,  No.  1, 1878,  pp.  18-27.     (I.  c.) 
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No.  2,  a  few  paces  farther  west ;  tbe  water  contained  sulphate  of  soda 
i  considerable  abundance. 

No.  3.  Besides  these  three  named,  there  were  other  small  pools  highly 
apregnated  with  chlorid  of  sodium.  In  all,  these  springs  afforded  but 
btle  comfort  to  thirsty  travelers. 

Two  miles  south  of  Gold  Mountain,  at  Pigeon  Springs,  the  water  is 
tther  scanty,  but  what  exists  is  highly  charged  with  the  compounds 
'soda. 

I  was  informed  that  east  of  this  range,  in  the  head  of  Death  Valley, 
iere  was  a  spring  tbe  waters  of  which  consist  of  nearly  a  saturated 
>lution  of  alum.  Although  the  information  was  derived  from  a  miner 
'  more  than  ordinary  education,  the  statement  can  scarcely  be  relied 
x>d,  until  samples  of  the  water  have  been  submitted  to  systematic 
lalysis. 

Near  the  greatest  depression  of  Death  Valley,*  observations  were  taken 
l  August  24,  1871,  from  10.30  a.m.  until  7.30  p.m.  At  this  locality, 
e  found  a  spring  of  palatable  water,  about  eight  feet  across,  aud  over 
renty  in  length,  around  the  borders  of  which  was  a  fair  growth  of  tall 
^eds,  or  tule-grass. 

Sp.  gr.  of  water  at  G0°,  1.008. 

Temperature  of  water  at  3  p.m.,  80.7°. 

Temperature  of  air  at  3  p.m.,  117°. 

The  thermometers  were  suspended  from  the  dead  branches  of  a  mes- 
lite-bush,  dear  of  all  materials  having  any  local  effect  upon  the  instru- 
ents ;  aud  at  some  distance  double  blankets  were  suspended  between 
ie  upright  saplings  to  avoid  the  direct  rays  of  the  sun. 

Iu  the  eastern  porliou  of  Armagoza  Desert,  at  the  base  of  a  range  of 
w  hills,  is  a  fine,  strong  spring  of  pure  water.  The  locality  is  known 
i  Ash  Meadows,  and  the  springs  are  called  Grapevine  Springs. 

Sp.  gr.  of  water  at  60°,  1.003. 

Temperature  of  water,  81.0°.t 

A  spring  situated  at  the  base  of  the  hills  running  along  the  western 
dge  of  Diamond  Valley  is  of  doubtful  character  regarding  the  tem- 
erature.  Lieutenant  Wheeler,  who  was  with  me  at  the  time,  considered 
t  safe  to  estimate  it  at  150°4 

Deep  Spring  Valley  furnishes  a  number  of  springs  of  various  tempe- 
atures  and  qualities  of  water.  The  following  were  the  only  ones  which 
[bad  an  opportunity  of  passing. 

The  first  was  a  sulphur  spring,  and  was  covered  to  great  extent  with 
i  dense  growth  of  grass  and  weeds. 

Temperature  of  water,  05.5° ;  air,  82.5°. 

Later  iu  the  day  I  passed  a  good-sized  body  of  water,  very  alkaliue, 
nd  scarcely  fit  to  be  used  for  cooking  purposes.    The  spring  or  pond 

*  East  from  Teleacopo  Peak  :P  14"  N.,  and  distant  from  15  to  IS  miles. 
t  Quoted  from  author's  MS.  by  Mr.  G.  K.  Gilbert.      <  U.  S.  Geolog.  and  Geograph. 
ur.  West  of  100th  Meridian,  vol.  iii,  1*75,  p.  15*2. 
t  Ibidem. 
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was  about  ime  hundred  and  twenty  yards  king  and  twenty 
broad. 

Temperature,  of  water,  77.G°;  air,  78.fiO<\ 

A  short  distance  from  this  was  another  body  of  water,  very  clear,  ami 
free  from  foreign  substances.  It  was  nearly  round,  with  au  averajt 
diameter  of  uearly  one.  hundred  yards. 

Temperature  of  water,  li°;  air,  78°. 

There  were  numbers  of  springs  visited  which  would  have  Urn  B, 
amineil  M  (Mail  but  for  the  lack  of  necessary  vessels  for  the  tnmsjioru 
tioti  of  samples.  As  before  stated,  some  that  were  brought  back  for 
thorough  analysis  contained  sufficient  organic  matter  originally » 
to  lie  iu  a  worthless  condition  when  opened  for  any  such  parpen 
others  there  was  au  accumulation  of  gas,  either  carbureted  hydrogu 
or  sulphureted  hydrogen,  from  the  deeomposilion  of  foreign  matter  beU 
iu  svtspensiou.  In  only  a  few  instances  were  the  samples  tit  for  n  ijmIl- 
tutive  analysis.  There  should  always  be  sufficient  chemicals  am!  I|fl 
anccs  ou  hand  iu  the  lield,  so  as  to  obtain  some  idea  of  tbe  nature  of  ll* 
constituents  present,  and  to  submit  duplicates  to  critical  examination, i 
possible,  at  the  earliest  convenient  time  and  place. 


APPENDIX  0. 


Blind  Spring  District,  located  in  the  upper  end  of  Owens  Taller, 
furnished  some  beautiful  examples  of  crystallized  compounds,  until  ui< 
mines  reach  a  depth  of  over  L'00  feet,  when  water-level  was  reached.  Eft 
neath  this,  the  "  heavy  sulphuret  ores"  occur,  where  the  volatile  roll- 
pounds,  or  those  containing  iodine,  bromine,  chlorine,  antimony,  « 
arsenic,  arc  rarely  found.  The  latter  occur  above,  where,  through  rari' 
ous  physical  causes,  compounds  containing  one  or  more  of  these  <  lenienis 
are  formed.  Good  crystals  of  most  minerals  arc  scarce  throughout  the 
extreme  West  as  a  rule ;  but  at  times  tine  examples  occur,  though  not 
abundance,  excepting  in  a  few  instances. 

1.  Angelsite. — Crystals  half  au  inch  in  length  and  a  quarter  of  an 
inch  thick  have  been  secured  in  small  quantities. 

2.  Artjentite. — Small  specimens  of  great  purity. 

K.  Aswrite. — In  tine  masses  and  clusters  of  crystals. 

4.  Ccruxsite. — In  small  but  brilliant  crystals. 

5.  Cuprite, — lu  cubes  0.4  of  an  inch  across.     Brilliant  and  perfect. 
(i.  Malachite. — In  small  but  beautiful  masses. 

7.  Mimelite. — Sparingly,  with  other  compounds  of  lead. 

6i  Minium-. — Rarer  thau  the  last-named. 

0.  Parteite.— Bather  abnndant  shortly  after  the  opening  of  the  rain* 
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The  ore  yielded  from  $500  to  $1,500  silver  per  ton.    Choice  specimens 
yielded  even  more 

Another  compound  was  found  associated  with  partzite,  which  the 
Diners  distinguished  under  the  local  name  of  bismarckite.  There  was 
sot  much  that  could  be  secured,  and  shortly  after  my  return  several 
ipecimens  were  sent  to  Professor  Chandler,  of  Columbia  College,  N.  Y., 
or  determination.  No  satisfactory  results  were  obtained  of  the  small 
quantity.  The  mineral,  according  to  Mr.  Partz,  acted  differently  from 
mrtzite  in  the  furnace.  It  was  not  as  hard  as  the  latter,  rather  granu- 
ar  at  times,  sometimes  of  a  yellowish  color ;  frequently  there  were 
>acds  of  yellow  and  dark  greenish -black.  In  appearance  it  looked  as  if 
t  were  a  mechanical  mixture  of  embolile  and  partzite. 

10.  Pyromorphite. — In  small  but  fine  crystallizations,  passing  through 
various  shades  of  green,  through  pale  brown,  into  dark  olive. 

11.  Siderite. — Very  fine  crystals ;  perfect. 

12.  Sphalerite. — Mr.  Partz  informs  me  that  beautiful  crystals  of  various 
ihadesof  pale  greenish-yellow,  light,  and  dark  brown  colors  have  recently 
>een  found  in  the  Comanche  Mine,  Blind  Spring  District  He  has  found 
n  massive  varieties  as  much  as  92,100  silver  per  ton. 

13.  Stetefeldtite. — In  small  quantities,  but  making  fine  cabinet  speci- 
nens. 

14.  Stromeyerite. — Occasionally,  in  moderately  sized  specimens. 

15.  Strontianite.— This  has  been  recently  found  in  small  quantities, 
veil  crystallized,  at  the  mines  at  Cerro  Gordo,  in  the  southeastern  por- 
ion  of  Owens  Valley,  near  the  Nevada  State  line. 

At  or  near  the  same  place,  arsenolite  has  been  found  in  small  quanti- 
ses, having  observed  it  myself.  The  presence  of  this  mineral  in  that 
ange  gives  some  color  to  the  prospectors'  tale  of  a  spring  of  poisonous 
rater  further  south.  I  have  been  told  repeatedly,  by  various  parties, 
bat  dead  jackass-rabbits  and  other  small  game  have  been  found  near 
here  in  all  stages  of  decomposition,  or  u dried  up".  Such  is  possible, 
is  decomposition  of  the  mineral  may  furnish  soluble  salts  of  arsenic, 
>ven  in  small  quantities,  which  in  time  may  become  very  strong  through 
concentration  by  the  evaporation  of  the  water. 


XXII -THE  FOSSIL  INSECTS  OF  THE  GREEN  RIVER 

SHALES. 


By  Samuel  H.  Scudder,  Cambridge,  Mass. 


UowiDg  descriptions  are  published  to  afford  some  notion  of  the 

id  extent  of  the  insect  remains  fonnd  in  the  immediate  vicinity 

River  Station  on  the  Union  Pacific  Kailroad  in  Wyoming. 

ons  of  all  of  them  have  been  prepared  for  a  general  work  on 

ary  insects  of  North  America,  to  be  published  by  this  Survey. 

,  very  few  exceptions,  the  specimens  were  fonnd  in  a  restricted 

out  six  kilometres  west  of  the  town,  exposed  by  a  railway  cut- 

d  the  "  Petrified  Fish  Gut",  from  the  vast  number  offish  remains 

(1  here  in  building  the  road.    The  insects  were  obtained  in  the 

mce  by  Dr.  Hay  den,  who  brought  home  a  few  specimens  only; 

F.  G.  A.  Richardson  placed  in  my  hands  a  considerable  col- 

and  last  summer  my  nntiring  friend  Mr.  F.  0.  Bowditch  and 

►ent  several  days  working  the  shales. 

iss  of  the  specimens  from  this  locality  are  irrecognizable,  and 
the  nature  of  which  some  cine  can  be  obtained  are  generally 
ary ;  wingless  and  often  legless  trunks  are  very  common,  and 
le  suggestion  that  the  specimens  had  undergone  long  macera 
>mewhat  turbulent  waters  before  final  deposition.  The  zoolo- 
are  of  the  fauna  will  be  fully  considered  at  another  time,  and  it 
r  be  remarked  now  that  one  cannot  avoid  noticing  the  tropical 
'  the  recognizable  forms.  More  than  eighty  species  are  here 
;ed.  One  or  two  only  can  be  (doubtfully)  referred  to  species 
I  from  the  White  Eiver  beds,t  referred  by  Lesquereux  to  the 
izon. 

;  here  express  my  indebtedness  to  Mr.  G.  D.  Smith  of  Cam- 
rho,  with  great  liberality,  has  enabled  me  at  all  times  to  use 
Elections  of  Coleoptera,  which  chance  to  be  specially  valuable 
mrpose  from  the  intercalation  of  Mexican  forms  in  the  North 
1  series. 

HYMENOPTERA. 

FORMIOID^. 

t#rreu8. — A  single  specimen  (No.  14692)  obtained  by  Dr.  Hay- 
e  "  Petrified  Fish  Cut",  Green  River  (alluded  to  in  his  Sun  Pic- 
tocky  Mountain  Scenery,  p.  98),  is  probably  to  be  referred  to  this 

merican  Naturalist,  vi,  665-668 ;  Bulletin  of  this  Survey,  ii,  No.  1, 77-87. 
llletin  of  this  Survey,  iii,  No.  4,  741-762. 

ill.  \v.  No.  4 1  V 
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genus,  bat  is  in  rather  a  poor  state  of  preservation.    The  head  is  ouE 
and  rounded,  with  antennae  shaped  as  in  Latins,  bat  of  which  the  am- 
ber and  relative  length  of  the  joints  cannot  be  determined,  .from  tHr 
obscurity ;  the  long  basal  joint,  however,  appears  to  be  comparative!! 
short  and  uniform  in  size,  being  not  quite  so  long  as  the  width  of  Da 
head,  while  the  rest  of  the  antennae  is  more  than  half  as  long  as  the  heal 
joint,  and  thickens  very  slightly  toward  the  apex.    The  thorax,  pn» 
served  so  as  to  show  more  of  a  dorsal  than  a  lateral  view,  is  compact, 
oval,  less  than  twice  as  long  as  broad,  with  no  deep  separation  virfbk 
between  the  meso-  and  metatborax,  tapering  a  little  posteriorly.  The 
peduncle,  as  preserved,  is  a  minute,  circular  joint,  bnt  from  its  (Bsed! 
ration  appears  to  have  had  a  regular,  rounded,  posterior  eminence,  lis 
abdomen  consists  of  five  joints,  is  very  short-oval,  very  compact  ini 
regular,  and  of  about  the  siae  of  the  thorax,  although  rounder.   Be 
legs  are  long  and  slender,  the  femora  of  equal  size  throughout,  andd 
the  pairs  similar.    There  is  no  sign  of  wings,  and  the  specimen  is  pnk* 
ably  a  neuter. 

Length  of  body  7.&*m,  of  head  1.4?M,t  of  thorax  3.2  mm9  of  abdonsp 

2.9mm;  breadth  of  head  l-l"",  of  thorax  1.9—,  of  abdomen  2^—;  dfa» 

eter  of  peduncle  0.55m";  length  of  first  joint  of  antennae  1— ,  of 

antennae  1.65^(1 ).  

MYBMIOIDJB. 

Myrmica  sp. — A  species  of  this  family  was  found  by  Mr.  Bichaidaos 
(So.  53),  but  a  specific  name  is  withheld  in  the  hope  of  finding  better 
material  on  which  to  base  it.  The  head  is  rather  small,  circular ;  the 
thorax  very  regularly  ovate  and  nearly  twice  as  long  as  broad;  the 
peduncle  small,  and  composed  of  two  adjoining  circular  masses,  the 
binder  slightly  the  larger ;  the  abdomen  is  much  broken,  but  evidently 
larger  than  the  thorax  and  pretty  plump ;  no  appendages  are  preserve! 

Length  of  body  3.3mn';  diameter  of  head  0.4""n;  length  of  thorax  1.2"; 

width  of  same  0.75mm;  length  of  peduncle  0.25"";  diameter  of  anterior 

Joint  of  same  0.1mm;  width  of  abdomen  0.85mm,  its  probable  length  L8". 

BBAOONiaaE. 

Brawn  laminarum. — A  single  specimen  and  its  reverse  (Nos.  4196,4197) 
show  a  body  without  wings  or  other  appendages.  The  head  is  quad- 
rate, broader  than  long,  and  nearly  as  broad  as  the  thorax.  The  thorax 
is  subquadrate,  either  extremity  rounded,  about  half  as  long  again  as 
broad,  the  sides  nearly  parallel,  and  the  surface,  like  that  of  the  head, 
minutely  granulated  ;  abdomen  fusiform,  very  regular,  in  the  middle 
as  broad  as  the  thorax,  as  long  as  the  head  and  thorax  together,  taper- 
ing apically  to  a  point,  and  composed  apparently  of  six  segments. 

Length  of  body  2.8""°,  of  head  0.ff"",  of  thorax  0.86^»,  of  abdon* 
1.35m,L;  breadth  of  head  l.lmm,  of  thorax  1.2. 
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OHALCIDID^B5. 

Decatoma  antiqua.—Oxx  the  same  stone  (No.  4076)  as  Lystra  Richard- 
font,  but  at  a  slightly  higher  level,  is  a  minute  Ghalcid  fly.  The  wings 
ire  wanting,  but  the  whole  of  the  body  is  preserved,  together  with  the 
Mitennae.  The  head  is  large,  arched,  and  otherwise  well  rounded,  the 
face  tapering  below,  the  eyes  large,  deep,  with  their  inner  borders  nearly 
parallel,  leaving  an  equal  front ;  the  base  of  the  antennae  cannot  be 
made  out,  but  beyond  the  long  basal  joint  are  six  nearly  equal  quadrate 
joints,  increasing  very  slightly  indeed  in  size  away  from  the  head, 
scarcely  so  long  as  broad,  the  apical  joint  subcorneal,  scarcely  longer 
than  the  penultimate.  Thorax  compact,  globose,  minutely  granulated, 
like  the  head;  the  abdomen  also  compact,  arched,  the  tip  rounded; 
beyond  it,  the  ovipositor  extends  very  slightly,  apparently  by  pressure. 

On  a  stone  collected  by  Mr.  Bichardson  (No.  86)  is  pretty  certainly 
another  specimen  of  this  species,  in  which  the  abdomen  is  distorted  by 
pressure ;  the  abdomen  shows  this  by  the  rupture  of  the  integument, 
and  the  result  is  an  apparently  slenderer  abdomen ;  it  is  also  a  female, 
with  exactly  the  same  parts  preserved,  with  the  addition  of  the  other 
antenna;  but  both  antennae  are  more  obscure  than  in  the  other  specimen, 
especially  at  the  apex ;  they  appear,  however,  to  enlarge  more  rapidly,  and 
may  be  clavate  at  the  tip,  in  which  case  the  insect  cannot  be  the  same. 

Length  of  body  (of  No.  4076)  1.85°,m,  of  abdomen  0.95mm,  of  antennae 
beyond  basal  joint  O^""";  width  of  penultimate  antennal  joint  0.015" 


tiDm 


DIPTERA. 

CHIBONOMID.E. 

Chironomus  sp. — A  minute  specimen  (No.  141),  apparently  of  this 

family,  was  taken  by  Mr.  Bichardson.    Unfortunately,  it  has  no  wings, 

and  little  can  be  said  of  it,  more  than  to  record  its  occurrence;  it  is  3mm 

long,  has  large  eyes,  a  stout  thorax,  and  altogether  resembles  a  Ohirono- 

mvs;  it  is,  however,  distinct  from  any  found  by  Mr.  Denton  in  the  White 

River  shales. 

TIPULHX3B. 

Dicranomyia  primitiva  Scudd. — A  single  wingless  male  (No.  1G),  taken 
by  Mr.  Bichardson,  can  be  referred  doubtfully  to  this  species,  originally 
described  from  White  Biver. 

About  fifteen  other  specimens  of  Tipulidw  were  collected  by  Mr. 
Richardson,  Mr.  Bowditch,  and  myself  at  the  same  spot,  but,  unfor- 
tunately, not  one  of  them  presents  the  vestige  of  a  wing,  aud  seldom 
anything  more  than  the  body  ;  probably  some  of  them  also  belong  to  the 
above-named  species;  others  may  with  more  doubt  be  referred  to  D. 
stigmo8a  Scudd.;  but  all  are  valueless  for  any  precise  determination, 
and,  indeed,  may  not  belong  to  Dicranomyia  at  all. 
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MYOBTOPHILUXa. 


r 

b 


Diadoci&iat  femootab— This  species  is  founded  upon  a  single  *h|lb 
(No.  125)  found  by  Mr.  Richardson,  differing  to  audi  a  degree  Aos  flifr- 
docidia  that  I  only  place  it  here  because  the  only  other  seasonable 
would  be  to  refer  it  to  a  new  genus,  which  would  neeeeaarily  be  eos-j 
jectnrul,  from  the  imperfection  of  the  fragment.    If  a  transverse  *ck! 
exists  in  the  middle  of  the  wing,  it  must  unite  the  fourth  longltudiMl 
veiu  with  the  second,  and  not,  as  in  DiadoeidiOj  with  the  third.  Hi 
wing  itself  is  shaped  mnch  as  in  Diadocidia^  and,  at  least  near  its 
border,  is  covered  with  fine  hairs  arranged  in  rows  parallel  to  the 
of  the  neighboring  veins ;  one  of  these  rows  in  the  eostal  cell  is  m 
distinct  as  to  appear  like  a  vein  parallel  to  and  lying  within  the  ts£ 
liary  vein.    The  auxiliary  vein  terminates  in  the  costal  margin  Ar 
beyond  the  middle  of  the  wing,  a  feature  apparently  unknown  in  J%» 
topkilida;  the  first  longitudinal  vein  terminates  only  -a  little  fartfcr 
beyond,  and,  as  in  Diadocidia,  there  is  no  transverse  vein  ^^ 
them ;  the  second  longitudinal  vein  terminates  a  little  above  the  apoi 
of  the  wing,  curving  downward  at  its  extremity  and  apparently 
passed  a  little  by  the  marginal  vein;  the  third  longitudinal  vein  origi* 
nates  from  the  second  at  only  a  short  distance  before  the  middle  of  tfcft{ 
wiug,  and  soon  forks,  or  at  about  the  middle  of  the  wing ;  the  fowtkj 
longitudinal  vein  is  perhaps  connected  with  the  second  at  the 
where  it  parts  with  the  first  by  a  cross  vein  perpendicular  to  the  costal 
margin ;  at  least,  it  is  elbowed  at  this  point,  its  basal  portion  running 
parallel  to  the  costal  margin,  to  the  fifth  longitudinal  vein,  which, 
beyond  this  point,  has  a  gently  sinuous  course,  and  diverges  ratter 
strongly  from  the  fourth  ;  the  sixth  vein  cannot  be  traced,  although  tie 
axillary  field  is  broad,  very  much  as  in  Diadocidia,  and  the  inner  margii 
distinct. 

Probable  length  of  wing  3.6mm$  its  breadth  LAS""1. 

SacJcenia  sp. — No.  7  of  Mr.  Richardson's  collection  represents  a  species 
of  Mycetophilidw  apparently  belonging  to  this  genus,  so  far  as  can  be 
determined.  It  closely  resembles  SacJcenia  arcuata  Scudd.  from  the 
White  River  shales,  but  differs  from  it  in  its  smaller  size  and  in  possess- 
ing a  proportionally  larger  and  more  arched  thorax ;  the  legs  also  appear 
to  be  shorter.  Besides  the  body  and  (indistinctly)  the  antennce  and  legs, 
only  the  npper  portion  of  the  wings  remain,  consisting  of  the  cosdJ 
margin  and  first  and  second  longitudinal  veins,  with  the  cross  vein 
uniting  them;  these  wholly  agree  with  the  same  features  in  8.am- 
ata,  excepting  +hat  the  second  longitudinal  vein  terminates  a  little 
higher  up. 

Length  of  body  3.75mm,  of  wings  2.9Bm. 

Three  other  species  of  Mycetophilidw  occur  among  the  specimens  col- 
lected by  Mr.  Bowditcli  and  myself,  but  they  are  indeterminable  ftoe 
their  fragmentary  condition.    One  of  them^  No.  4134,  has  indeed  die 
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remnant  of  a  wing,  but  the  portion  of  the  venation  preserved  is  only  suf- 
ficiently characteristic  to  enable  us  to  judge  that  it  belongs  in  this  family. 
The  thorax  is  strongly  arched,  and  the  fnll  and  tapering  abdomen  indi- 
cates a  female ;  the  head  is  gone ;  the  thorax  and  abdomen  are  3.5 mm 
i  long,  and  the  wing  probably  3^  long. 

Another  of  them,  No.  4114,  has  a  portion  of  the  base  of  a  wing,  in 
-•  which  the  forking  of  the  fifth  and  sixth  longitudinal  veins  is  very  close 
-:  to  the  base,  as  in  Sackenia,  but  nothing  more  can  be  said  concerning 
.  it;  the  thorax  is  very  globular  and  the  abdomen  short. 
Length  of  thorax  and  abdomen  3.65mm. 

The  third  species  is  represented  by  two  specimens  on  one  stone  (No. 
l-  4205)  which  came  from  the  buttes  opposite  Green  River  Station,  and  is 
::  tiie  only  fly  which  had  the  slightest  value  found  in  four  days'  search. 
-j  One  of  the  specimens  is  a  pupa  and  the  other  an  imago,  apparently  of 
r:  the  same  species  and  distinct  from  either  of  the  preceding,  with  a  longer 
:  thorax  and  slenderer  abdomen,  provided  with  large  ovate  anal  lobes. 
Length  of  thorax  and  abdomen  o^""1. 

ASILID^. 

Stenocinclk  (was,  x^xJfc),  nov.  gen. 

This  genus  of  Asilida  is  founded  wholly  upon  characters  drawn  from 
->  the  neuration  of  the  wing,  the  only  portion  of  the  insect  preserved.  It 
..  (alls  into  the  group  of  Dasypogonina,  in  which  the  second  longitudinal 

-  vein  terminates  in  the  margin  apart  from  the  first  longitudinal  vein, 
instead  of  uniting  with  it  just  before  the  margin.    It  is  not  very  far 

.  removed  from  Dioctria,  but  differs  from  it  and  from  all  Asilidcc  I  have 
examined  in  that  the  third  longitudiual  vein  arises  from  the  first  before 

-  the  middle  of  the  wing,  instead  of  from  the  second  longitudinal  vein 
after  its  emission  from  the  first ;  the  first  longitudinal  vein  has  there- 
fore two  inferior  shoots,  giving  the  wing  a  very  peculiar  aspect,  and 
causing  it  to  differ  radically  from  all  other  Asilidw  ;  indeed,  it  would  be 
hard  to  know  where  to  look  for  a  similar  feature  among  allied  Diptera, 
unless  it  be  in  the  anomalous  group  of  Cyrtidce.  The  wing  is  very  slen- 
der, and  all  the  cells  unusually  elongated,  which  also  gives  it  a  unique 
appearance. 

Stenocinclis  anomala. — This  species  is  represented  by  a  single  frag- 
ment of  a  wing  (No.  4143),  which  I  found  in  the  Green  River  shales. 
Nearly  all  the  neuration  is  preserved;  but  the  posterior  margin  is 
absent,  and  the  length  of  the  cells  which  border  upon  it  cannot  be 
accurately  determined.  The  insect  was  evidently  small,  with  a  long  and 
slender  wing.  The  auxiliary  vein  terminates  slightly  beyond  the  raid- 
die  of  the  costal  margin  ;  the  first  longitudiual  vein  runs  up  toward  the 
margin  where  the  auxiliary  vein  terminates,  and  follows  along  next  the 
edge  far  toward  the  tip,  as  usual  in  this  group;  the  second  longitudiual 
vein  originates  from  the  first  a  little  way  before  ^he  middle  of  the  wing* 
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and  with  an  exceedingly  gentle  sinuous  carve,  taming  upward  apialfel^ 
terminates  a  little  way  beyond  the  first  longitudinal  vein;  Ike  tkfctli; 
longitudinal  vein  originates  from  the  Ant  as  far  before  the  origin  ef  to  It 
tsecond  longitudinal  vein  as  the  distance  apart  of  the  tips  of  theft* Ik 
and  second  longitudinal  veins,  and  running  at  first  parallel  and  sIm*  Ifc 
as  close  to  it  as  the  first  longitudinal  vein  to  the  apical  half  of  the  ootid 
margin,  but  distinctly  separate  throughout,  it  diverge*  slightly  tsmM 
at  the  middle  of  the  wing  and  terminates  at  the  lower  part  of  the  spa 
of  the  wing,  curving  downward  more  strongly  toward  the  margin;  tf 
the  middle  of  the  divergent  part  of  its  course,  which  is  very  regsk^i 
emits  abruptly  a  superior  branch,  which  afterward  enrvea  outward  ni' 
runs  iu  a  very  slightly  sinuous  course  to  the  margin,  earring  upwaiitt 
it  approaches  it  The  fourth  longitudinal  vein  is  seen  to  start  tnm  As 
root  of  the  wing,  and  runs  in  a  straight  course  until  it  reaches  a 
just  below  the  origin  of  the  second  longitudinal  vein,  where  it  is 
with  the  vein  below  by  the  anterior  basal  transverse  vein,  and 
bends  a  little  downward,  running  nearly  parallel  to  the  third  longitodUi 
vein,  but  continuing  in  a  straigbter  course,  terminates  on  the 
at  nearly  the  same  point ;  these  two  veins  are  connected  by  the 
transverse  vein  midway  between  the  anterior  basal  transverse  vein 
the  forking  of  the  third  longitudinal  vein  5  the  fourth  longitudinal 
is  connected  by  the  posterior  transverse  vein  (which  Is  scarcely  as  kaf 
as  the  small  transverse  vein)  with  the  upper  apical  branch  of  the  ftth 
longitudinal  vein  just  beyond  its  forking,  or  opposite  the  forking  of  the 
third  longitudinal  vein  ;  the  fifth  longitudinal  vein  forks  previously  to 
this,  emitting  a  branch  barely  before  the  point  where  the  anterior  basal 
transverse  vein  strikes  it,  so  that  the  branch  almost  appears  to  be  a 
continuation  of  the  transverse  vein ;  and  previous  to  this  it  has  a  dis- 
tinct angle,  where  another  vein  is  thrown  off  at  right  angles,  directly 
opposite  the  upper  extremity  of  the  anterior  basal  transverse  vein,  and 
beyond  the  origin  of  the  third  longitudinal  vein ;  the  basal  half  only  of 
the  sixth  longitudinal  vein  can  be  seen,  bat  its  direction  shows  that  it 
unites  with  the. lowest  branch  of  the  fifth  at  its  apex,  as  in  Dasgpogon. 
All  the  cells  throughout  the  wing  are  exceedingly  narrow. 
Length  of  wing  G.75mm;  probable  breadth  1.6mm. 

SYRPHID^. 

Milesia  quadrata. — A  specimen  (No.  14691)  in  a  fine  state  of  preserva- 
tion, although  not  perfect,  and  with  most  of  the  neuration  of  the  wing 
concealed  under  hard  flakes  of  stone  which  cannot  be  wholly  removed, 
was  found  by  Dr.  Hayden  at  the  "  Petrified  Fish  Cut",  Green  Biver.  It 
is  the  larger  fly  alluded  to  in  Dr.  Hayden's  Sun  Pictures  of  Rocky 
Mountain  Scenery,  p.  98.  The  head  and  thorax  are  black,  the  head 
large,  nearly  as  broad  as  the  thorax,  the  eyes  large,  globose,  as  broad 
as  the  summit  of  the  head  between  them,  the  front  very  large,  promi- 
nent, half  as  broad  as  the  head,  and  half  as  long  as  broad.    Thorax 
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globose,  a  little  longer  than  broad,  largest  in  the  middle.  Wings  surpass- 
ing slightly  the  abdomen  ;  the  third  longitudinal  vein  originates  from 
fee  second  in  the  middle  of  the  wing,  is  very  gently  arcuate  (the  con- 
fexity  backward)  in  its  outer  half,  and  appears  to  terminate  just  above 
he  ti|>  of  the  wing ;  the  fourth  longitudinal  vein  is  united  by  an  oblique 
roes- vein  to  the  third  very  near  the  origin  of  the  latter,  and  the  spuri- 
os  longitudinal  vein  cannot  be  made  out,  from  poor  preservation  ;  the 
ttrgin.al  vein  between  these  two  appears  to  be  very  simple,  the  fourth 
ufiTifcndinal  vein  bending  downward  at  its  tip  to  meet  it.  The  abdomen 
as  broad  as  the  thorax,  fully  as  long  as  the  rest  of  the  body,  broad- 
*te,  tapering  slightly  at  the  base  and  rapidly  beyond  the  middle, 
Baclost  at  the  second  segment  5  the  first  segment  is  longest,  and  half 
^°ng  as  broad,  the  second  and  third  slightly  shorter,  the  fourth  still 
wrter,  and  the  fifth  minute ;  the  abdomen  is  light-colored,  probably 
dlow^  in  life,  and  the  first  three  segments  are  rather  narrowly  margined 
flsteriorly  with  black ;  the  first  segment  is  also  similarly  margined  in 
■°nt,  and  besides  has  a  median  black  stripe  of  similar  width,  which 
Kvnles  the  segments  into  equal  lateral  quadrate  halves, — whence  the 
•P^iilc  name;  the  whole  abdomen  is  rather  profusely  covered  with  very 
"^f,  black,  microscopic  hairs,  which  are  thickest  in  the  black  bands 
*°*clering  the  segments,  and  next  the  hind  edge  of  the  fourth  and  fifth 
^Stnents,  producing  a  dusky  posterior  margin,  similar  to  but  narrower 
**^  the  dark  belts  of  the  preceding  segments,  and  of  course  very 
^Conspicuous. 

Length  of  body  18mm,  of  head  2.85mm,  of  thorax  5.65mm,  of  abdomen 
••5** •  breadth  of  front  2.4mm,  of  head  4.5mm,  of  thorax  6mm,  of  abdomen 
^*j  probable  length  of  wing  14.5mm5  length  of  hairs  on  abdomen 
0,04mm .  width  of  dark  abdominal  bauds  0.5mm. 

Cheilofia  ampla. — This  species  is  primarily  founded  on  a  single  speci- 
men (No.  4112)  which  Mr.  Bowditch  and  I  found  in  the  Richardson 
Shales  at  Green  River,  and  which  preserves  nearly  all  parts  of  the 
insect.  There  is  also  a  specimen  with  its  reverse  (Nos.  4135,  4141) 
trhich  we  obtained  at  the  same  place,  aud  another  (No.  40)  which 
2fr.  Richardson  sent  mo  from  these  beds,  agreeing  with  the  first- 
mentioned  specimen,  but  a  little  larger.  As  only  the  bodies  are  pre- 
served, they  are  temporarily  placed  in  this  connection,  until  other 
material  is  at  hand,  while  the  species  is  described  wholly  from  the 
more  perfect  individual.  This  has  a  body  more  nearly  of  the  shape  of 
id  Orthoneura,  the  abdomen  being  broader  aud  stouter  than  is  usual 
n  CJieilosia;  but  the  wings  are  much  longer  than  iu  the  species  of 
Jrthoneura  I  have  seen,  and  both  the  shape  of  the  wing  aud  its  neura- 
ion  agree  well  with  Cheilosia.  The  head  is  rouud  and  moderately  large, 
he  thorax  stout  and  rounded  ovate,  the  scutellum  large,  semilunar, 
wice  as  broad  as  long;  all  these  parts  are  dark  brown.  The  wings 
ire  very  long  and  narrow,  extending  much  beyond  the  tip  of  the  abdo- 
nen,  the  costal  edge  very  straight  until  shortly  before  t\^  t^^W^S^ 
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carves  rapidly;  all  the  vein*  are  very  straight,  especially  those  of  tb 
upper  half  of  the  wing ;  the  auxiliary  vein  terminates  in  the  mkkBMl 
the  costal  border,  the  first  longitudinal  at  the  extremity  of  the 
part  of  the  oosta,  beyond  the  middle  of  the  enter  half  of  the  wing, 
third  at  the  tip  of  the  wing,  and  the  second  midway  between  the 
and  third ;  the  third  is  united  to  the  fourth  by  a  straight  eraN-vcbM 
the  middle  of  the  wing,  directly  beneath  the  tip  of  the  auxiliary  nki 
and  about  its  own  length  beyond  the  extremity  of  the  long  aeeond 
cell ;  the  extremity  of  the  third  basal  cell  is  very  oblique  and 
the  tip  of  the  lower  branch  of  the  fifth  longitudinal  vein1;  the 
vein,  uniting  the  third  and  fourth  veins,  strikes  the  former  Jest 
the  tip,  while  chat  uniting  the  fourth  and  fifth,  toward  which  the 
bends  to  receive  it,  is  removed  farther  from  the  margin  by  abort  Ml  | 
the  width  of  the  first  posterior  cell  The  legs  are  slender, 
clothed  with  short,  fine  hairs.  The  abdomen  is  broad,  oblong  onh| 
fully  as  broad  as  the  thorax,  broadly  rounded  at  the  apex,  no 
than  the  rest  of  the  body,  of  a  light  color,  with  darker  incisures, 
scantily  covered  with  delicate  hairs ;  it  is  composed  of  Ave  segmeafity  41 1 
which  the  second,  third,  and  fourth  are  of  equal  length,  the  lint 
and  suddenly  contracted,  the  apical  minute. 

Length  of  body  7mm j  diameter  of  head  1.35M ;  length  of  thorax  S*"f 
breadth  of  same  2mm ;  length  of  abdomen  JUS™;  breadth  of  name  %2^i 
length  of  wing  6.4M;  breadth  of  same  1.8** ;  length  of  hind  feson 
1.25™,  of  hind  tibi®  1.25,ani,  of  hind  tarsi  1.26™1. 

Cheilosia  sp. — Two  specimens  (Nos.  4113,  4150)  of  a  smaller  speom 
of  Syrphidtty  preserving  the  bodies,  agree  so  completely  with  the  last 
mentioned  species,  excepting  in  their  much  smaller  size,  that  they  are 
referred  to  the  same  genus ;  bat  as  the  wings  are  almost  entirely  lost, 
the  reference  is  only  made  to  indicate  the  approximate  place  of  the  spe- 
cies, which  need  not  be  described  nntil  better  material  is  at  hand.  Tb& 
length  of  the  body  is  4.25mm. 

Syrphus  sp. — A  fourth  species  of  this  family,  and  second  only  to  the 
Miletia  iu  size,  is  represented  by  two  specimens,  reverse  and  obverse 
(Nos.  4110, 4132),  which  are  too  imperfect  for  description,  only  the  body 
being  preserved ;  the  form  and  size  of  this  agree  best  with  the  genus 
Syrphus.    The  length  of  the  body  is  lO™. 

MYOPID^B. 

Poliomyia  (xoAt6s}  i±ohi\  nov.  gen. 

This  genus  of  Myopidw,  most  nearly  allied  to  Myop*j  appears  in  tbe 
neuration  of  the  wings  to  resemble  closely  some  genera  of  Syrphii&j 
especially  Xylota  and  Milesia,  bnt  it  altogether  lacks  the  spurious  longi- 
tudinal vein,  and  the  third,  fourth,  and  fifth  longitudinal  veins  are  not 
united  at  their  extremities  by  marginal  veins;  indeed,  they  run,  wftb- 
°out  swerving,  and  subparallel  to  one  another,  to  the  margin*    In  this 
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respect,  the  genus  differs  also  from  other  MyopidcB,  as  it  does  also  in  the 
extreme  length  of  the  third  basal  cell,  which  is  as  long  as  in  Syrphuke. 
[n  these  points  of  neuration,  it  would  seem  to  agree  better  with  the 
Pipunculidce,  which  family,  however,  is  entirely  composed  of  very  small 
lies,  so  that  it  seems  better  with  our  imperfect  knowledge  of  the  fossil 
10  refer  it  to  the  Myopidce.  The  body  resembles  that  of  Syrphus  in  gen- 
eral form.  The  wings  are  as  long  as  the  body,  and  slender,  with  very 
itraight  veins;  the  auxiliary  and  first  to  fourth  longitudinal  veins  are 
ilmost  perfectly  straight,  the  third  originating  from  the  second  longitudi- 
lal  vein  at  some  distance  before  the  middle  of  the  wing ;  the  auxiliary  vein 
terminates  beyond  the  middle  of  the  costal  margin ;  directly  beneath  its 
extremity  is  the  small  transverse  vein,  and  about  midway  between  the 
atter  and  the  margin  the  large  transverse  vein  uniting  the  fourth  and 
Utb  veins ;  the  extremity  of  the  second  basal  cell  is  further  from  the 
rase  than  the  origin  of  the  third  longitudinal  vein,  and  the  third  basal 
sell  reaches  very  acutely  almost  to  the  margin  of  the  wing. 

JPoliomyia  recta. — The  single  specimen  (No.  14696)  referable  to  this 
jpecies  was  obtained  by  Dr.  Hayden  at  the  "  Petrified  Fish  Cut",  and 
represents  a  dorsal  view  of  the  insect  with  the  wings  partly  overlapping 
on  the  back.  It  is  the  smaller  fly  referred  to  in  Dr.  Hayden's  Sun  Pic- 
tures of  Rocky  Mountain  Scenery,  p.  98.  The  head  is  broken  ;  the  tho- 
rax is  stout,  rounded-ovate,  and  blackish ;  the  scutellum  large,  semi- 
lunar, and  nearly  twice  as  broad  as  long,  with  long  black  bristles  along 
either  lateral  edge  and  along  the  sides  of  the  thorax  posteriorly.  The 
wings  are  long  and  narrow ;  the  auxiliary  vein  runs  into  the  margin 
just  beyond  the  middle  of  the  wing ;  the  first  longitudinal  vein  runs  into 
the  margin  at  about  two- thirds  the  distance  from  the  tip  of  the  auxiliary 
vein  to  that  of  the  second  longitudinal  vein,  and  scarcely  turns  upward 
even  at  the  tip ;  the  straight  second  and  third  longitudinal  veins  diverge 
from  each  other  at  the  extreme  tip  after  running  almost  parallel  through- 
out the  length  of  the  latter,  which  originates  from  the  second  some  dis- 
tance before  the  middle  of  the  wing ;  the  small  tranverse  vein  between 
the  third  and  fourth  longitudinal  veins  lies  just  beyond  the  middle  of 
the  wing  and  perpendicular  to  the  costal  border,  while  the  large  trans- 
verse vein  between  the  fourth  and  fifth  longitudinal  veins  is  perpen- 
dicular to  the  latter,  and  renders  the  discal  and  second  posterior  cells 
of  about  equal  length.  The  abdomen  is  apparently  lighter-colored  than 
the  thorax,  regularly  obovate,  as  broad  as  the  thorax,  and  longer  than 
it,  its  terminal  (fifth)  segment  small,  the  others  large  and  subequal. 

Length  of  thorax  and  scutellum  4mm ;  breadth  of  same  2.75mm ;  length 
of  abdomen  ^.5mm;  breadth  of  same  2.75mm;  length  of  wing  C.5mm ; 
breadth  of  same  2.25mm. 

I  am  iudebted  to  Mr.  Edward  Burgess  for  some  critical  remarks  upon 
the  affinities  of  this  fly,  and  for  a  careful  sketch  of  the  neuration,  which 
is  very  difficult  to  trace  in  certain  places. 
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DOUOHOPIDJSL 

Dolichopus  sp.— A  specimen  and  its  reverse  (Nos.  4124, 4148)  is  tote 
referred  to  this  family  by  the  structure  of  the  abdomen  and  its  gemot 
aspect.  The  wings  and  head,  however,  are  wanting.  The  thorn  k 
globose,  well  arched,  and,  like  the  abdomen,  of  a  light  brown  color,  Mi 
ornamented  with  scattered,  bristly,  black  hairs.'  The  tip  of  the  abdomei 
is  recurved  beneath.    The  length  of  the  fragment  is  3.66™. 

TACHHTIDJg. 

Tachina  sp.— To  this  is  referred  provisionally  a  small  bat  stoat  til 
densely  hairy  fly  (No.  48b,  obtained  by  Mr.  Richardson),  with  thkk, 
slightly  tapering  abdomen,  broadly  rounded  at  the  tip,  long  wings  itt 
heavily  ciliated  costal  margin,  the  auxiliary  vein  terminating  a  titds 
before  the  middle,  and  the  first  longitudinal  vein  not  very  Jkr  beta 
the  tip ;  the  other  veins  of  the  wing  cannot  be  determined.  The  kp 
are  pretty  stout  and  densely  haired.  About  the  fly  are  Scattered  vauj 
arcuate,  tapering,  spinous  hairs  Q/l***  long,  evidently  the  clothing  of 
the  thorax. 

Length  of  body  *MB  j  breadth  of  thorax  La*"";  length  of  wings  4F*  A 
of  hind  femora  0.6"" ;  hind  tibia  l^fi"™ ;  hind  tarsi  UUP-*  (!). 

SOIOMYZnXS. 

Seiomyza  t  manca.— This  fly,  extremely  abundant  in  the  Green  River 
shales — in  fact,  outnumbering  all  the  other  Diptera  together — is  tempo- 
rarily placed  in  this  genus,  because  its  characters  seem  to  agree  better 
with  those  of  the  family  Sdomyzidce  than  of  any  other ;  yet  it  cannot 
properly  be  placed  in  any  of  the  genera  known  to  me.  I  should  be 
inclined  to  place  it  near  Blepharoptera  in  the  Helomyzidm,  but  all  tbe 
tibiae  are  bristled  throughout.  Its  general  appearance  is  that  of  tbe 
Ephydrinidce,  but  the  bristly  surface  of  the  middle  tibiffi  would  allow  as 
to  place  it  only  in  the  Notiphilina,  from  which  it  is  excluded  by  tbe 
want  of  pectinations  on  the  upper  side  of  the  anteunal  bristle.  Tbe 
want  of  complete  nenration  prevents  me  from  designating  it  at  present 
by  a  new  generic  name,  which  it  can  hardly  fail  to  require  as  soon  as 
that  is  known ;  only  two  or  three  of  the  three  score  specimens  before 
me  have  any  important  part  of  the  wings,  and  this  constant  frag- 
mentary condition  of  the  fossils  has  suggested  the  specific  name.  The 
genus  in  which  it  would  fall  may  be  partially  characterized  as  follows:— 
Body  compact,  stout ;  the  head  comparatively  small,  perhaps  one-third 
the  bulk  of  the  thorax,  about  three-fourths  its  width,  with  large,  naked 
eyes,  the  front  between  them  nearly  equal  and  pretty  broad,  obliquely 
sloped  and  slightly  tumid  on  a  side  view,  so  as  to  project  considerably 
below ;  a  few  curved  bristles  project  from  its  summit.  Antennse  with 
the  flagellum  subglobose,  scarcely  longer  than  broad,  much  larger 
than  the  joints  of  the  scape,  and  bearing  at  its  tip  above  a  curved, 
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rather  short,  naked,  tapering  style,  scarcely  longer  than  the  flagellum 
proper  and  bluntly  pointed ;  in  several  specimens  in  which  this  part  is 
pretty  well  preserved,  this  is  invariably  its  character,  and  no  terminal 
thread  can  be  seen  in  any  of  them,  nor  any  indication  of  joints  in  the 
style ;  this  brevity  of  the  style  seems  to  be  peculiar.  As  far  as  the 
neuration  of  the  wing  can  be  made  out  (there  must  remain  some  doubt 
upon  this  point  until  better  examples  are  discovered),  the  course  of  the 
auxiliary  vein  cannot  be  determined;  the  first  longitudinal  vein  appears 
to  end  before  the  middle  of  the  costal  border;  the  second  originates 
abruptly  from  the  middle  of  the  first  longitudinal  veiu,  and  terminates 
(certainly)  only  a  little  way  before  the  tip  of  the  wing ;  the  third  runs 
very  nearly  parallel  to  the  second  longitudinal  vein,  terminates  at  the 
tip  of  the  wing,  and  is  perhaps  connected  by  a  cross-vein  with  the 
fourth  longitudinal  veiu  scarcely  within  the  extremity  of  the  first  longi- 
tudinal vein ;  the  fourth  longitudinal  vein  originates  from  the  fifth  or 
sixth  a  little  before  the  origin  of  the  second  longitudinal  vein,  diverges 
rapidly  from  the  third  beyond  this  connection,  and  is  arcuate,  curving 
upward  agaiu  before  reaching  the  posterior  border  and  ruuniug  out- 
ward to  the  outer  border ;  the  fifth  longitudinal  vein  curves  still  more 
strongly  from  the  fourth,  until  it  reaches  the  middle  of  the  posterior 
border,  to  which  it  suddenly  drops,  and  scarcely  above  which  it  is  united 
with  the  fourth  longitudinal  vein  by  a  long,  oblique  cross- vein.  The 
femora  are  stout,  the  front  pair  largest  at  the  base  and  tapering,  the 
other  pairs  subequal  throughout,  all  armed  externally  above  and  below 
with  a  row  of  very  delicate,  nearly  straight  spines,  the  upper  row  per- 
haps wanting  on  the  middle  femora,  and  the  lower  row  developing  into 
longer  and  stiffer  bristles  op  the  apical  half  of  the  fore  femora.  The 
tibi®  are  equal,  a  little  longer  than  the  femora,  considerably  slenderer, 
but  still  rather  stout,  furnished  alike  with  several  straight,  longitudinal 
rows  of  minute  spines,  and  on  the  outer  side  with  three  or  four  distant, 
moderately  stout,  longer  spines  (less  prominent  on  the  fore  tibiae  than 
on  the  other  legs),  and  at  the  tip  with  a  cluster  or  several  similar  spiues 
or  spurs.  The  tarsi  are  very  much  slenderer  than  the  tibiae,  longer  than 
they,  the  other  joints  slenderer  than  the  metatarsus,  all  profusely 
armed  with  exceedingly  delicate  spines  or  spinous  hairs,  arranged  reg- 
ularly in  longitudinal  rows ;  at  tip  is  a  pair  of  very  slender,  pretty  long, 
strongly  curved  claws,  and  apparently  a  pretty  large  pulvillus. 

The  brevity  of  the  antennal  style,  the  length  of  the  first  longitudinal 
vein  of  the  wing,  the  approximation  of  the  middle  transverse  vein  to 
the  base,  the  strong  arcuation  of  the  fourth  longitudinal  vein,  the 
obliquity  of  the  posterior,  large,  transverse  vein,  and  its  approach  to  the 
posterior  margin,  the  bristly  nature  of  the  legs,  and  the  length  and  com- 
parative slenderness  of  the  tarsi — all,  exceptiug  parts  of  the  neuration, 
characters  open  to  little  question — render  this  fly  peculiar  and  its  exact 
location  somewhat  dubious.  When,  however,  the  neuration  of  the  wing 
is  sufficiently  well  known  to  enable  us  to  understand  more  definitely 
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the  character  of  the  basal  cells,  and  other  parts  ef  the  base  of  the  wtaft  li 
the  relation  of  the  auxiliary  to  the  first  longitudinal  veto,  and  tDMf  li 
unquestionably  the  whole  course  of  the  fourth  longitudinal  vein,  we  All  || 
probably  be  able  to  arrive  at  very  precise  conclusions* 

In  addition  to  the  features  above  mentioned,  it  may  be  added  tM 
the  thorax  is  sabqaadrate,  scarcely  longer  than  broad,  flmiished  vtt 
distant,  long,  curving  bristles  disposed  in  rows,  bat  In  bo  indivictal 
well  enough  preserved  to  give  further  details  of  distribution.  He 
abdomen  is  composed  of  Ave  visible,  subequal  Joints;  its  mass  compact* 
scarcely  constricted  at  the  base,  regularly  and  pretty  strongly  srM 
on  a  side  view,  tapering  rapidly  on  the  apical  half  to  a  bluntly  roundel 
apex,  the  surface  abundantly  clothed  with  rather  delicate  spinous  hsfaj 
those  at  the  posterior  edge  of  the  segments  longer,  and  forming  a  ng* 
lar  transverse  row.  The  metatarsus  of  the  middle  leg  is  proportioadfy 
longer  than  in  the  others,  where  it  is  about  half  aa  long  as  tbeotkr 
joints  combined. 

Measurement  of  average  individuals :— Length  of  body  as  sanei 
4.25"™,  of  head  0.66™,  of  thorax  1.7**,  of  abdomen  a.2"»;  breadth  rf 
head  0JUFmf  of  thorax  1.26MI,  of  abdomen  1.4BHR;  length  of  flageBum  ft 
antennae  0.16""%  of  style  0.19—,  of  wing  3.4-M;  breadth  of  same  D1"-, 
length  of  femora  0.75—,  of  tibia  a*"1,  of  fore  tarsi  0.85"—,  of  middle 
tarsi  1.6™,  of  hind  tarsi  L0™,  of  fore  metatarsi  0.4—,  of  middle  mete- 
tarsi  0.64—,  of  hind  metatarsi  0.48—;  breadth  of  femora  0.28—,  of 
tibiae  0.12—,  of  metatarsus  0.08—,  of  tip  of  tarsi  0.0B-;  length  of  elawi 
0.09—. 

Sciomyza  f  disjecta. — A  second  species,  apparently  of  the  same  genus 
as  the  last  mentioned,  but  smaller,  is  found  in  considerable  numbers  in 
the  same  bed,  although  in  far  less  abundance  than  the  last,  a  down 
specimen 8  having  been  found  by  Mr.  Richardson,  Mr.  Bowditch,  and 
myself.  The  wings  appear  to  be  proportionally  shorter  than  in  the  last 
species,  with  a  rather  broader  space  between  the  veins  in  the  upper  half 
of  the  wing,  indicating  perhaps  a  broader  wing.  The  legs  are  slen- 
derer, the  disparity  in  the  stoutness  of  the  tibiae  and  tarsi  is  not  so 
great,  and  the  tarsi  are  proportionally  shorter;  the  legs  are  also  as 
densely,  though  less  coarsely,  spined,  and  a  similar  delicacy  is  observa- 
ble in  the  hairiness  of  the  body.  All  the  specimens  are  preserved  on  a 
side  view,  and  the  last  species  are  in  a  like  fragmentary  condition. 

Length  of  body  of  an  average  individual  M™,  of  head  0.55"",  of 
thorax  1.2mm,  of  abdomen  1.8mm,  of  wing  2.4mmf ,  of  hind  femora  L2"" , 
of  hind  tibiae  1.4mm,  of  middle  and  hind  tarsi  1™". 

C0LE0PTERA. 

CARABHXE5. 

Cychrus  testeus. — A  single  specimen  (No.  4059)  with  its  broken  revent 
(No.  4100)  shows  a  pair  of  elytra  slightly  misplaced.  They  appear  fe 
represent  a  small  species  of  Cfycftrua  allied  to  O.  angusticollis  Fisch.,  bat 
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without  the  irregularities  which  mark  the  furrow  formed  by  the  margin- 
ate  outer  edge  in  this  species  and  its  near  allies.  Tbe  elytra  are  almost 
precisely  similar  in  form  to  those  of  C.  angusticollu,  but  they  are  slightly 
broader  at  the  base ;  they  are  covered  with  rather  inconspicuous,  closely 
crowded  striae,  almost  exactly  as  in  the  recent  species  mentioned,  but 
even  more  closely  crowded,  numbering  about  twenty-five,  including  the 
frequent  lines  bordering  the  margin,  which  is  simple  and  striate  to  the 
very  edge,  or,  possibly,  faintly  marginate,  as  in  some  Cardbi,  but  differ- 
ing conspicuously  from  the  species  of  Cychrus  to  which  I  have  compared 
it.  The  form  of  the  tip  of  the  elytra  is  also  exactly  as  in  this  species. 
The  interspaces  of  the  elytra  do  not  exhibit  the  imbricated  appearance 
common  to  most  of  the  Carabini,  but. the  surface  has  more  of  the  nearly 
imperceptible  waviness  seen  in  0.  angusticollis}  although,  if  anything,  the 
surface  is  less  broken. 

Iiength  of  elytron  7^m;  greatest  breadth  (behind  the  middle)  2.Gmm. 

JPlatynus  senex. — This  species  is  represented  by  a  single  specimen  and 
its  reverse  (Nos.  3998,  3992).  The  upper  surface  is  shown  with  none  of 
the  slenderer  appendages.  The  true  form  of  the  head  cannot  be  deter- 
mined, as  the  edges  are  not  preserved.  The  prothorax  is  unusually 
square  for  a  Garabid,  resembling  only  certain  forms  of  Bembidium  and 
Platynus,  and  especially  P.  variolatus  LeC.  It  is,  however,  still  more 
quadrate  than  in  that  species,  and  differs  from  it  in  shape,  being  a  little 
broader  than  long,  broadest  just  behind  the  middle,  tapering  but  little 
anteriorly,  and  scarcely  more  rapidily  at  tbe  extreme  apex ;  the  elytra 
are  together  ouly  about  half  as  broad  again  at  base  as  the  thorax,  and 
are  furnished  with  eight  very  faint  and  feeble  striae,  apparently  un- 
punctured,  the  one  next  tbe  margin  interrupted  by  four  or  five  foveae 
on  the  posterior  half  of  the  elytra ;  the  humeral  region  is  too  poorly 
preserved  to  determine  the  striae  at  that  point ;  tbe  form  of  the  elytra 
is  as  in  P.  variolatus. 

Iiength  of  body  6.1mm ;  breadth  of  thorax  L5mm,  of  base  of  elytra  together 
2J3r*  j  length  of  elytra  4.1mm. 

HYDROPHILHXE. 

Tropisternus  saxialis. — One  specimen  and  its  reverse  (Nos.  4023, 4027), 
found  by  me  in  the  Green  River  shales,  represent  a  species  of  Tropi- 
sternus  nearly  as  large  as  T.  binotatus  Walk,  from  Mexico.  The  large 
si ze  of  tbe  head  and  the  shortness  of  the  prothorax  are  doubtless  due  to 
the  mode  of  perservation,  tbe  whole  of  the  head,  deflected  in  life,  being 
shown,  while  the  thorax  is  in  some  way  foreshortened.  In  all  other  re- 
spects, it  agrees  with  the  HydrophiliJce,  and  especially  with  Tropisternus, 
having  the  form  of  the  species  mentioned.  The  head  is  broad  and  well 
rounded,  with  small,  lateral,  posterior  eyes.  The  thorax  is  much  broader 
and  much  more  than  twice  as  broad  as  long,  with  rounded  sides,  taper- 
ing anteriorly,  the  front  margin  broadly  and  rather  deeply  concave,  the 
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hind  border  gently  convex ;  the  ecutellum  is  large,  triangular,  a  1Mb 
longer  than  broad.  The  surface  of  the  thorax  and  elytra  is  apparafy 
smooth ;  at  least,  no  markings  are  discoverable,  excepting  the  line  of  tk 
inner  edge  of  the  inferior  margination  of  the  sides  of  the  elytra,  wfctt 
appears  through  the  latter,  as  do  also  the  abdominal  incisures  and  the  Mb* 
femora  and  tibia.  These  legs  are  longer  and  slenderer  than  In  T.  H» 
tatus,  the  femora  extending  beyond  the  sides  of  the  abdomen,  and  tta 
tibia  are  armed  beneath  at  tip  with  a  pair  of  slender  vines,  whfck 
together  with  the  tibia  are  about  as  long  as  the  femora. 

Length  of  body  6.66—,  of  elytra  4.46—;  breadth  of  middle  of  Wj 
3.25—;  length  of  hind  femora  2—,  of  hind  tfbto  1.25-*. 

Tropisternus  sculptMs.—ln  a  specimen  (So.  3989)  of  which  otdy  III 
abdomen  and  elytra  are  preserved,  we  have  a  well-marked  species  rf 
Tropisternus  of  about  the  size  and  shape  of  T.  mextetmm  Oaatln^  but  wMfc 
rather  frequent  stria,  more  distinct  than  in  that  species,  and  composed, 
not,  as  there,  of  rows  of  impressed  points,  bnt  of  continuous,  Maty 
impressed  lines ;  the  lines  are  apparently  eight  in  number  and  nniftn 
in  delicacy  and  distance  apart;  the  base  of  the  elytra,  however,  is  poofy 
preserved ;  the  elytra  are  rather  slenderer  than  in  the  reoent  spsehl 
mentioned,  and  the  extreme  tip  is  rounded  and  not  acutely  pointed.  Difr 
tinct  striatum  of  the  elytra  is  rare  in  Tropisternu*>  but  it  scarcely  seem 
possible  to  refer  this  species  elsewhere. 

Length  of  elytra  6.6m ;  breadth  of  combined  elytra  6—, 

Bero8U8  tenuis. — The  single  specimen  (No.  4002)  representing  this 
species  is  preserved  on  a  dorsal  view,  and  is  unusually  slender  for  a 
BerosuSj  but  seems  to  fall  here  rather  than  in  any  other  of  the  Hydro- 
philid  genera.  It  is  of  about  the  size  of  B.  cuspidatus  Chevr.  fioa 
Mexico,  and  agrees  generally  in  appearance  with  it,  but  is  slenders, 
and  the  tip  of  the  elytra  is  simple ;  the  punctured  strife  are  exactly  u 
in  that  species,  as  far  as  they  can  be  made  out.  Tbe  head  is  large  and 
well  rounded,  with  large,  round  eyes.  The  pronotum,  the  posterior  edge 
of  which  is  partly  concealed  by  the  overlapping  base  of  the  elytra,  pushed 
a  little  out  of  place,  is  shorter  than  in  B.  cuspidatus,  with  rounded  sides, 
broadly  and  shallowly  concave  front,  and  apparently  smooth  surface. 
The  elytra  are  long  and  slender,  with  entire,  bluntly  pointed  tips,  and 
very  delicate,  finely  ira punctured  striae.  The  whole  body  is  regularly 
obovate,  broadest  in  the  middle. 

Length  of  body  5.65mm,  of  elytra  4.15Bun ;  breadth  of  body  2.75™". 

Berosus  sexstriatus. — A  single  well-preserved  elytron  (No.  4079)  repre- 
sents a  species  scarcely  smaller  than  B.  punctipennis  Chevr.  (undescr.) 
from  Mexico,  with  the  elytra  of  which  it  also  agrees  in  the  character  of 
the  tip  and  in  the  shape  of  the  whole,  unless  in  the  fossil  it  tapers  more 
toward  the  base ;  the  latter  is  also  remarkable  for  the  absence  of  the  two 
lateral  stride,  the  others  retaining  their  normal  position;  for  the  delicacy 
of  the  striae  themselves,  which  are  even  more  faintly  impressed  than  io 
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?•  cuspidatus  Chevr.,  and,  unlike  all  Berosi  I  have  seen,  are  nearly  devoid 
f  any  sign  of  punctuation ;  faint  traces  only  can  be  seen  when  magnified 
wenty-five  diameters.  As  not  unfrequently  happens  in  Hydrophilidce^ 
ltbongh  I  have  not  noticed  it  in  Berosue,  a  short  supplementary  stria 
riginates  near  the  base  of  the  second  stria,  pushing  it  a  little  to  one  side, 
ml  rnns  into  the  first  stria  a  short  distance  from  the  base  of  the  elytra. 

Length  of  elytron  4.5mm;  breadth  1.4mm. 

Zaccobius  elongatus. — A  single  specimen  and  its  reverse  (Nos.  81a,  136*), 
ollccted  by  Mr.  Bichardson,  but  overlooked  in  my  former  paper  on  the 
Jolcoptera  of  the  Rocky  Mountain  Tertiaries,*  exhibit  the  elytron  of  a 
lender  species  of  Laccobius.  It  is  more  than  two  and  a  half  times  longer 
ban  broad,  and  is  furnished  with  thirteen  equidistant,  delicately  punc- 
ared,  faintly  impressed  striae,  the  punctures  of  which  are  more  apparent 
a  the  basal  than  on  the  apical  half;  the  inner  stria  is  as  distant  from 
tie  satural  border  as  from  the  neighboring  stria,  while  the  outer  is 
carcely  separate  from  the  outer  margin.  The  species  is  very  large,  and 
lso  very  slender,  for  a  Laccobius,  in  which  genus,  however,  I  am  inclined 
>  place  it,  from  the  large  number  of  punctured  striae.  The  elytron  has 
inch  the  general  appearance  of  that  of  a  Lebia,  but  the  number  of  striae, 
f  coarse,  forbids  such  a  reference. 

Length  of  elytron  2.9m,n;  breadth  1.1""°. 

Philhydrns  primcevus  Scudd.,  Bull.  U.  8.  Geol.  and  Geogr.  Surv.  Terr. 
,  78. — A  single  specimen,  found  by  Mr.  Bichardson. 

Philhydrus  spp. — Two  specimens  (Nos.  4033,  4042)  of  a  second  species 
f  Philhydrus  were  found  by  Mr.  Bowditch  and  myself,  but  neither  of 
liem  very  perfect,  representing  little  else  than  elytra,  and  these  rather 
bscurely  preserved.  The  larger  species  has  smooth  elytra;  the  elytra 
f  the  other  have  eight  delicate  striae,  which  apparently  are  not  punc- 
ared.    Possibly  one  or  both  should  be  referred  to  Hydrobins. 

Length  of  elytra  of  larger  species  (No.  4033)  4mm ;  breadth  of  body 

Omn 

Length  of  elytra  of  smaller  species  (No.  4042)  3.75mm ;  breadth  of 
oily  Sam. 

Hydrobiw  decineratus. — A  single  specimen  (No.  4007)  exhibits  the 
orsal  surface,  but  with  part  of  the  thorax  gone.    It  represents  a  species 

very  little  larger  than  Il.fuscipcs  Curt,  of  California,  and  is  apparently 
Hied  to  it,  though  slenderer ;  the  head  and  eyes  are  as  in  that  species ; 
tie  thorax  shorter  and  the  elytra  longer,  and  more  tapering  at  the  tips, 
lie  extremitiesof  which,  however,  are  not  preserved ;  they  are  furnished 
ith  eight  delicate  striae,  in  which  the  punctures  are  scarcely  percept- 
>le,  even  when  magnified  ;  the  surface  otherwise  appears  to  be  smooth, 
.ut  is  not  well  preserved.  The  scutellum  is  as  in  the  recent  species 
jentioned. 

Length  of  body  7.5mm,  of  elytra  4.75mm ;  breadth  of  body  3.6r 

•Bulletin  of  this  Sarvey,  ii,  No.  1,  77-87. 
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STAPHYLEra)^ 

LathroMum  abscesntm  Scudd.,  Ball,  IT.  8.  GeoL  and  Geogr.  8urv.Tta 
iif  79.— Two  specimens  were  found  by  Mr.  Richardson,  and  dues  tip 
description  of  the  species  three  others  by  myself  at  the  same  locaHfy. 

Bledius  adamus. — A  rather  poorly  preserved  specimen  (No.  4flU) 
shows  the  dorsal  view  of  the  body  without  the  legs  or  antenne.  It 
is  of  about  the  size  of  JB.  annularis  Led,  and  resembles  it  in  genoa 
appearance,  but  seems  to  have  shorter  tegmina,  although  these  in 
obscure;  it  is  also  a  rather  slenderer  species.  The  head  is  IvgBt* 
broad  as  the  thorax,  with  rather  large  eyes.  The  thorax  is  quadnte, 
and  the  elytra  together  quadrate,  and  of  the  same  size  as  the  thou. 
The  abdomen  beyond  the  elytra  is  as  long  as  the  rest  of  the  body;  q£ 
eally  it  expands  somewhat,  and  the  extremity  is  shaped  aa  in  thespeehl 
mentioned. 

Length  of  body  4.4""" ;  breadth  of  thorax  0.75"-. 

Staphylinites  obsoletum  Scudd.,  Bull.  U.  B.  GeoL  and  Geogr,  Burr.  Tm. 
ii,  78. — A  single  specimen  found  by  Mr.  Richardson. 

TSITTDTJIXDM. 

Pkenolia  inoapax  Scudd.,  BulL  U.  B.  GeoL  and  Geogr.  Surv.  Ten.% 
80.— One  specimen  and  its  reverse,  found  by  Mr.  Btohardaoo* 

CETPTOPHAGID-aS. 

Antherophagu8  prisons  Scudd.,  BulL  17.  S.  GeoL  and  Geogr.  Surv.  Iter. 

ii,  79-80. — Several  specimens,  found  by  Mr.  Richardson,  Mr.  Bowditeb, 

and  myself. 

ELATERUXSS. 

Corymbites  velatus  Scadd.,  Bull.  17.  S.  GeoL  and  Geogr.  Surv.  Terr,  ii, 
81. — Found  by  Mr.  Richardson. 

PTHmXE. 

Sitodrepa  defuncta  Scudd.,  Bull.  17.  S.  GeoL  and  Geogr.  Surv.  Terr.ii, 
82. — A  single  elytron  and  its  reverse,  found  by  Mr.  Richardson. 

Anobium  f  ovale. — A  single  specimen  (No.  4038)  exhibits  the  upper  sur- 
face of  the  pronotum  and  elytra.  The  insect  evidently  appertains  to  ft  I 
distinct  genus  of  Ptinidce,  in  which  the  sides  of  the  body  are  not  parallel,  1 
but  the  body  tapers  posteriorly  much,  though  not  to  the  same  extent,  u 
anteriorly.  It  is,  however,  most  nearly  allied  to  Anobium,  in  which  it  is 
provisionally  placed.  It  is  about  as  large  as  Endeoatomus  rugosus  LeC. 
The  prothorax,  viewed  from  above,  is  bluntly  conical,  tapering  rapidly. 
The  body  is  broadest  just  behind  the  base  of  the  elytra,  and  tapers 
slightly  at  first,  more  rapidly  afterward,  and  is  rounded  posteriorly; 
thus  the  whole  body  has  an  ovate  outline.  The  pronotum  is  minutely 
and  very  profusely  puuctulate  in  black,  and  appears  to  have  been  cot- 
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ered  profusely  with  slight  asperities  or  a  coarse  pile  (much  perhaps  as  in 
Endecatomus  rugosus).  The  elytra,  which  are  nearly  three  times  as  long 
as  broad,  and  taper  regularly  from  near  the  base  to  near  the  tip,  show 
no  mark  of  such  asperities,  but  are  profusely  punctate  in  black,  made  up 
of  scattered  puncto,  about  QM™m  in  diameter,  not  altogether- irregularly 
disposed,  although  at  first  sight  having  that  appearance,  but  showing 
in  many  places,  not  uniformly,  signs  of  a  longitudinal  distribution  into 
from  fourteen  to  sixteen  rows.  The  elytra,  indeed,  resemble  those  of 
Bo*trychu8  capudnus  (Linn.),  but  I  am  not  aware  that  similar  markings 
occur  on  smaller  Ptinidce. 

Liength  of  body  4.3m,n ;  breadth  of  same  2mm;  length  of  elytra  3.15°"°. 

Anobium  f  deceptum. — Another  specimen  (No.  4086),  representing  an 
elytron  only,  evidently  belongs  to  the  same  genus  as  the  last,  and  at  first 
sight  appeared  to  be  of  the  same  species,  as  it  belongs  to  an  insect  of  the 
same  size,  and  the  punctures  on  the  elytra  are  similarly  disposed ;  theyr 
are,  however,  if  anything,  more  thickly  crowded,  so  as  to  form  about 
eighteen  rows  in  the  rather  broader  elytron ;  and  not  only  is  the  elytron* 
broader  and  shorter  than  in  the  preceding  species,  being  less  than  two 
and  a  half  times  longer  than  broad,  but  it  scarcely  tapers  at  all  in  the 
basal  three-fifths,  and  beyond  that  more  rapidly  than  in  the  species, 
last  described. 

Length  of  elytron  3mm ;  breadth  of  same  1.25mB. 

Anobium  lignitum. — A  third  species  of  this  family,  with  irregularly 
punctate  elytra,  is  represented  by  a  single  specimen  (No.  4082),  giving 
a  dorsal  view  of  pronotum  and  elytra.  It  differs  generically  from 
the  two  preceding  species,  and  agrees  better  with  Anobium  proper  in 
Laving  a  more  gibbous  and  less  conical  prothorax,  and  in  having 
the  sides  of  the  elytra  parallel  through  most  of  their  extent.  It  is  con- 
siderably smaller  than  either  of  the  preceding  species.  The  prothorax 
is  one- third  the  length  of  the  body,  minutely  punctate  and  scabrous,, 
tapering  only  a  little  in  its  basal  and  considerably  in  its  anterior  half,. 
the  front  well  rounded.  The  elytra  are  about  two  and  a  half  times- 
longer  than  broad,  equal  on  the  basal  two-thirds,  and  then  rounding 
rapidly  inward,  so  that  the  posterior  outline  of  the  body  is  more  broadly 
rounded  than  the  anterior  outline ;  the  elytra  are  profusely  punctate 
with  little  pits,  averaging  scarcely  more  than  0.02mBa  in  diameter,  dis- 
tributed at  pretty  regular  intervals,  but  not  forming  anything  like  longi- 
tudinal series,  and  so  near  together  as  to  be  equivalent  to  about  fourteen 
rows.     The  whole  body  is  uniformly  black. 

liength  of  body  3.75mm,  of  elytra  2.5ram ;  width  of  body  1.9mm. 

EROTYLIDJ3. 

Mycotretits  hinotata. — A  single  specimen  with  its  reverse  (!Nos.  3990, 
4015)  represent  the  dorsal  aspect  of  this  species,  which  closely  resembles 
M.  sanguinipennis  Lac.  in  shape.    It  is,  however,  a  little  smaller,  the 
Bull.  iv.  No.  4 2 
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thorax  tapers  less  rapidly,  and  the  elytra  are  not  striate.  The  head  is 
badly  preserved,  being  crowded  under  the  thorax ;  it  appears,  how- 
ever, to  be  very  small,  about  half  as  broad  as  the  thorax,  with  a 
broadly  rounded  front,  large  eyes,  and  a  dark  color.  The  thorax  ii 
about  two  and  a  half  times  broader  than  long,  with  slightly  convex  sides, 
regularly  tapering  toward  the  apex,  but  not  so  rapidly  as  would  seem  to 
be  required  for  so  proportionally  narrow  a  head;  the  front  border  broadly 
concave,  the  hind  border  very  obtusely  augulate,  scarcely  produced  as* 
broad  trianglein  the  middle ;  the  surface  is  of  a  light  color,  very  minutely 
and  profusely  punctulate,  the  hind  borders  faintly  marginate,  the  mar- 
gin black  and  punctate.  The  elytra  are  more  elongate  than,  and  do  not 
taper  so  rapidly  as,  in  M.  sanguinipennis  ;  they  are  of  the  color  of  the 
thorax,  even  more  delicately  punctulate  than  it,  with  two  small,  short, 
black,  longitudinal,  impressed  dashes  just  outside  the  middle,  and  just 
before  the  end  of  the  basal  third ;  the  basal  edge  of  the  elytra  is  marked 
in  black,  much  as  the  posterior  border  of  the  pronotum ;  and  the  scatd- 
lam  is  small,  owing  to  the  encroachment  of  the  median  prolongation  of 
the  prothorax. 

Total  length  3.5mm ;  length  of  thorax  O.GmD\  of  elytra  2.5mm;  breadth  of 
head  0.75mm,  of  thorax  in  front  1.2mm,  behind  1.45mm>  of  elytra  at  the 

spots  2.1mm. 

CHRYSOMELID.E. 

Cryptoceplialus  retustus. — This  species  is  fairly  represented  by  a  pair 
of  specimens  with  their  reverses  (Nos.  4003, 4004;  4039, 4044).  Ouc  pair 
exhibits  the  front,  and,  by  the  drooping  of  the  abdomen,  the  under  surface 
of  the  insect  with  expanded  elytra  (one  of  them  curiously  foreshortened), 
the  other  the  under  surface  only.  The  insect  is  broadly  oval,  and, 
except  in  being  much  stouter,  closely  resembles  C.  venustus  Fabr.,  with 
which  it  agrees  in  size.  The  thorax,  as  seen  on  a  front  view,  is  arched, 
and  the  proportion  of  the  head  to  the  thorax  is  as  in  the  recent  species 
mentioned.  The  elytra,  which  are  the  part  best  preserved,  are  rounded 
at  the  extremity,  and  are  furnished  with  ten  slightly  arcuate  rows  of 
gentle  punctures,  arranged  inconspicuously  in  pairs,  besides  a  sutural, 
slightly  oblique  row  on  the  basal  third  of  the  elytra,  terminating  in  the 
margin.  This  disposition  of  the  punctures  and  the  character  of  the 
head,  sunken,  as  it  wore,  into  the  thoracic  mass,  leave  little  doubt  that 
the  insect  should  bo  referred  to  Cryptoeeplialus.  The  elytra  are  of  a 
uniform  light  horn-color,  but  the  body  is  darker.  The  body  is  more 
oval  than  in  the  parallel-sided  O.  vennstm. 

Length  of  body  4-4.5,um;  breadth  of  same  2.G-3.2mm;  length  of  elytra 
4mm  j  breadth  of  one  of  them  1.8,nra. 

BHYXCniTIDJE. 

Engnamptus  dccemsatus. — A  single  elytron  (No.  404C)  with  a  broken  base 
is  all  that  remains  of  this  species.  But  this  is  peculiar  on  account  of 
the  supplementary  humeral  fetvia,  which  seems  to  be  common  in  the  2?Ajf*- 
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chitidce,  and  at  least  very  rare  in  tbe  allogastral  Rhyncophora,  to  which 
one  would  at  first  glance  refer  this  fragment.  So  far  as  the  material  at 
band  permits  determination,  it  appears  to  agree  best  with  the  genns  to 
which  it  is  referred,  on  acconnt  of  the  disposition  of  the  punctuation 
and  the  form  of  the  tip  of  the  elytron.  It  represents,  however,  a  very 
large  species,  and  one  whose  pnnctnation  is  very  delicate.  The  elytron 
ia  long  and  rather  narrow,  indicating  an  elongated  form  for  the  body,  as 
in  this  genns,  with  parallel  sides  and  a  blautly  rounded  tip.  There  are 
ten  complete  equidistant  rows  of  delicate,  lightly  impressed  punctures, 
those  of  the  same  row  less  distant  than  the  width  of  the  interspaces ;  the 
onter  row  lies  close  to  the  outer  border  and  is  seated  in  an  impressed 
stria,  as  also  is  the  apical  half  of  the  inner  row ;  bnt  the  other  rows  show 
no  such  connection  between  the  punctures  which  compose  them ;  at  the 
base  the  rows  curve  very  slightly  ontward  to  make  place  for  a  very 
Bhort  humeral  row  of  pnnctnres,  parallel  to  the  inner  complete  row,  and 
composed  of  only  three  or  four  pnnctnres  on  the  part  preserved ;  the 
interspaces  are  smooth. 

[Length  of  fragment  4.5mnl ;  width  of  elytron  1.5' 
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OTIORHYNOHIDuE. 

Epicwrm  saxatilis  Scndd.,  Bull.  U.  S.  Geol.  and  Geogr.  Surv.  Terr,  ii, 
84-85  (Eudiagogus). — Twenty-seven  specimens  of  this  species  have  been 
found  by  Mr.  Richardson,  Mr.  Bowditch,  and  myself.  This  and  the 
two  following  species  cannot  be  referred  to  Eudiagogus  on  account  of 
the  length  of  the  snout.  Although  very  small  for  Epicwri  (especially 
the  present  species),  they  agree  so  well  with  Epicatrus  griseus  Schonh. 
from  Mexico — one  of  the  smallest  of  the  group — that  they  would  best  be 
referred  here,  although  they  differ  from  this  genus  in  the  brevity  and 
stoutness  of  the  femora,  ail  of  which  are  swollen  apically.  It  is  possible 
that  all  three  of  the  forms  mentioned  here  should  be  referred  to  a  single 
species,  as  there  is  certainly  very  little  difference  between  them  except- 
ing in  size;  this  is  particularly  the  case  with  this  and  the  next  species. 
Together  over  one  hundred  of  these  species  have  been  examined  by  me ; 
they  are,  therefore,  the  most  abnndant  fossils  of  the  insect  beds  of  the 
Green  River  shales. 

Epiccvru8  effossus  Scudd.,  Bull.  U.  S.  Geol.  and  Geogr.  Surv.  Terr,  ii, 
85-86  (Eudiagogus). — Nearly  fifty  specimens  of  this  species  are  at  hand, 
all  found  in  Richardson's  shales  by  Mr.  Richardson,  Mr.  Bowditch,  and 
mj'self,  besides  two  I  found  in  beds  at  the  same  spot,  but  about  thirty 
metres  lower ;  these  were  the  only  Coleoptera  found  at  that  spot,  except- 
ing a  single  specimen  of  Otiorhynchus  duhius  Scudd.,  belonging  to  the 
sam e  family. 

Epicccrus  exanimi8  Scudd.,  Bull.  U.  S.  Geol.  and  Geogr.  Surv.  Terr,  ii, 
58  (Eudiagogus). — Thirty-one  specimens  of  this  species  have  been  ex- 
amined. 

Ophryastes  compactus. — A  single  specimen  (No.  4210),  preserved  so  aa 
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to  show  a  lateral  view  of  the  insect,  appeals  to  indicate  saOUothjwMl^i 
allied  to  Ophry<uU$.  The  form  of  the  elytra,  indeed,  dees  not  a* 
correspond,  since,  in  place  of  their  abrupt  posterior  dessert,  as  SMaii 
0.  oinereui  Soh&nh.  from  Mexico,  with  which  it  sgrees  beat  in  gemot 
features  as  also  in  siae,  they  dope  very  gradually,  and  appear  to  to 
tumid  next  the  base.  But  the  structure  of  the  stoat  snoot,  enlarged 
apically,  with  very  oblique  descending  antennal  aerobes,  the  saptriv 
transverse  furrow  at  its  base  giving  an  increased  convexity  to  ths 
vertex  of  the  head,  ally  it  closely  to  Opkry**te$.  The  ovate  qye  a 
longitudinal,  the  front  border  of  the  ptonotnm  nearly  straight  with  m 
advance  of  the  sides,  the  prothorax  itself  flrintly  ragoloae^  the  etjta 
coarsely  striate,  the  stria  with  feeble,  rather  distant  pnactnres  (fti 
reverse  is  shown  on  the  stone) ;  the  tips  of  the  elytra  are  right-aagM 
or  slightly  produced  at  the  extremity,  as  in  recent  species. 

Length  of  body,  measured  from  base  of  rostrum,  lJBFmi  height  of  mm 
&&—;  length  of  elytra  5.5"-,  of  rostrum  beyond  front  of  eyeetf"; 
breadth  of  rostrum  at  base  0.9""%  where  largest  LOS—;  length  of  qp 
0.5—;  breadth  of  same  OS—;  distance  apart  of  the  eiytial  stais 
0.35—. 

Otiorhynchus  perditut  ScudcL,  BulL  U.  &  GeoL  and  Geogr.  Surv.  Tte 
ii,  84.— A  single  specimen  was  found  by  Mr.  Richardson ;  another,  fraud 
by  myself,  is  doubtfully  referred  here,  but  is  so  fragmentary  as  to  sdd 
nothing  to  the  characters  already  given, 

Otiorhynchus  dubius. — A  cast  of  an  elytron  (No.  4204)  resembles  » 
closely  the  elytron  of  the  preceding  species,  excepting  in  size,  that  ith 
referred  to  the  same  genus.  Only  nine  striae  can  be  counted,  but  alt 
of  those  at  the  outer  side  may  not  be  seen;  the  inner  stria  is  very  close 
to  the  margin,  and  indeed  is  lost  in  it  both  above  and  below,  but  this 
may  be  due  simply  to  the  preservation.  The  6tone  in  which  they  axe 
preserved  is  coarser  than  usual,  comiug  from  beds  about  thirty  metre* 
directly  below  the  shales  which  have  furnished  the  other  insect  remains, 
and  has  a  greater  admixture  of  sand ;  consequently  the  character  of 
the  surface  of  the  elytra  cannot  be  determined,  but  the  strim  are  sharp 
and  narrow,  and  filled  with  longitudinal  punctures.  With  the  excep- 
tion of  a  couple  of  poor  specimens  of  Epiccerus  effossus  Scudd.,  this  waa 
the  only  recognizable  insect  found  at  this  locality. 

Length  of  elytron  4mm ;  breadth  of  same  1.5mm. 

Eudiagogm  ierrosm. — This  species,  which  seems  more  properly  refer- 
able to  Eudiagogus  than  those  formerly  so  named  by  me,  is  represented 
by  a  single  specimen  and  its  reverse  (Sob.  4024, 4078),  preserved  on  a 
side  view.  The  snout  is  short,  as  long  as  the  eyes,  scarcely  so  long 
as  the  head,  and  stout ;  the  eyes  transverse,  rather  large,  subrenifonn. 
The  thorax  appears  to  be  smooth,  like  the  head,  deep  and  short,  its  front 
border  extending  forward  on  the  sides  toward  the  lower  part  of  the  eye. 
The  elytra,  the  lower  surface  of  which  does  not  appear  to  be  in  view,  an 
broad  and  long,  rectangular  at  tip,  furnished  with  more  than  eight 
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ows  of  frequent,  rounded,  moderately  large  and  shallow  punctures,  and 
etween  each  pair  of  rows  a  similar  row  with  smaller  punctures. 
Length  of  body  (J™111,  of  elytra  4.55mm,  of  eyes  0.51 


;mm 


OUEOULIONID^. 

Sitones  grandccvus  Scudd.,  Bui?.  IT.  8.  Geol.  and  Geogr.  Surv.  Terr,  ii, 
3-84. — A  single  specimen,  found  by  Mr.  Eichardson. 

Hylobius  provectm  Scudd.,  Bull.  IJ.  S.  Geol.  and  Geogr.  Surv.  Terr,  ii, 
3. — A  single  specimen  was  found  by  Mr.  Bichardson.  Another  speci- 
men (No.  4051),  taken  by  Mr.  Bowditch  at  the  same  locality,  shows  the 
tiaracter  of  the  rostrum.  The  specimen  is  strangely  preserved,  as  there 
ppears  to  be  a  second  rostrum,  a  perfect  counterpart  of  the  first, 
btached  to  it  at  the  tip;  perhaps  this  belongs  to  another  individual,  of 
hich  the  rostrum  only  is  preserved.  The  rostrum  is  about  as  long  as 
le  thorax,  scarcely  tapering  as  viewed  laterally,  gently  curved,  with  a 
tedian,  lateral,  longitudinal  groove,  directed  toward  the  middle  of  the 
^e,  just  as  in  H.  confums  Kirb.,  besides  the  antennal  scrobes,  which  are 
irected  obliquely  toward  its  base. 

Gymnetron  LeContei. — A  single  well-preserved  specimen,  with  its 
averse  (Nbs.  4030,  4047),  lies  in  such  a  position  as  to  show  a  partly 
iteral  and  partly  dorsal  view ;  the  legs  are  also  preserved,  so  that  it  is 
le  most  perfect  of  the  Green  River  Coleoptera.  The  small  head,  long 
id  slender,  straight,  and  drooping  snout,  the  tapering  thorax,  broad 
id  short  striate  elytra,  thickened  femora,  and  long  and  slender  tibiae 
ave  little  doubt  that  it  should  be  referred  to  Gymnetron  or  to  its  im- 
ediate  vicinity.  It  is  very  nearly  as  large  as  G.  leter  Schonh.,  with 
hich  it  closely  agrees  in  almost  every  part.  The  third  tarsal  joint  is 
milarly  expanded.  The  real  length  of  the  rostrum  cannot  be  deter- 
ined  from  the  position  of  the  insect,  but  it  is  apparently  as  long  as  the 
*ad  and  thorax  together,  is  very  nearly  straight,  slender,  scarcely 
ilarged,  and  obliquely  docked  at  the  tip ;  only  a  portion  of  the  anten- 
il  scrobes  can  be  seen  ;  this  is  in  the  middle  of  the  beak,  where  the 
oove  is  narrow,  deep,  sharply  defined,  and  inclined  slightly  downward 
•ward  the  base  of  the  beak.  The  thorax  is  subrugulose,  and  the 
trface  of  the  elytra  smooth,  with  distinct,  but  not  deeply  impressed, 
>ry  faintly  punctured  striae.  The  whole  specimen  is  piceous. 
Length  of  body  3.15mm,  of  snout  lmm!,  of  head  and  thorax  0.9mm,  of 
orax  0.75mm,  of  elytra  2.25mm,  of  hind  tibiae  1.5mmj  distance  apart  of 
ptral  striae  0.1mm. 
Cryptorhynchus  annosus  Scudd.,  Bull.  U.  S.  Geol.  and  Geogr.  Surv.  Terr. 

86-87. — A  single  specimen,  found  by  Mr.  Richardson. 

SCOLYTIDiE. 

Dryoccetes  impressus  Scudd.,  Bull.  U.  S.  Geol.  and  Geogr.  Surv.  Terr,  ii, 
;  (Trypodendron). — Mr.  Bichardson  obtained  a  single  specimen^  uqod 
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which  the  original  description  was  based.  Several  additional  speci- 
mens (Nos.  4009,  4048,  4001)  were  obtained  by  Mr.  Bowditch  and  my- 
self, and  these  help  to  show  that  the  insect  wonld  better  be  referred  to 
Bryoccetes  than  to  Trypodendron  (=*Xyloteru8  of  LeConte,s  recent  mono- 
graph). The  species  is  of  abont  the  size  of  D.  septentrionalis  (Maun.), 
bat  has  more  of  the  markings  of  D.  affaber  (Mann.),  although  the  punc- 
tuation of  the  elytra  is  not  so  distinctly  separable  into  longitudinal 
series. 

Bryoccetes  carbonariw. — Another  species,  not  very  closely  allied  to 
the  last,  is  represented  by  a  siugle,  rather  mutilated  specimen  (No. 
3990),  which  is  pitchy-black,  and  cousists  of  part  of  the  head,  thorax, 
aud  elytra.  The  head  is  rather  long,  faintly  and  not  very  closely  punc- 
tured, the  eye  moderately  large  and  circular.  The  thorax  is  propor- 
tionally longer  than  in  the  preceding  species;  the  front  margin  recedes 
a  little  on  the  sides,  and  the  surface  is  subrugose  by  subconfiuent  punc- 
tures, the  walls  of  which  form  wavy  ridges  having  a  longitudinal  direc- 
tion. The  elytra  are  broken  at  the  tip ;  their  outer  anterior  angle  is 
obliquely  excised,  and  the  outer  margin  behind  it  straight,  not  sinuate, 
as  in  the  preceding  species ;  the  surface  is  rather  coarsely,  but  very 
faintly  granulate,  more  distinctly  next  the  base,  but  even  here  very 
vaguely ;  and  there  are  faint  indications  of  three  or  four  distant,  simple, 
longitudinal  striae. 

Length  of  the  fragment  as  curved  4mm,  of  head  l.lmmff  of  thorax  1.3"; 
probable  length  of  elytra  S.IO1"111;  width  of  same  1.5mm ;  diameter  of  eye 
0.3o'"m. 

ANTIHUBID.E. 

Cratoparis  repcrtus. — A  single  specimen  (No.  4035)  shows  the  frag- 
ment of  an  elytron,  which  is  referred  to  this  genus  from  the  character  of 
the  punctuation  and  the  arrangement  of  the  striae.  It  closely  resembles 
C.  lunatus  Fahr.  in  these  points,  but  must  have  belonged  to  a  slenderer 
insect,  about  as  large  as  C.  lugubris  Fahr.  There  are  eleven  stria?  or 
rows  of  pretty  large,  subconlluent,  short,  longitudinal  dashes  or  oval 
punctures,  deeply  impressed,  the  outer  of  which  follows  the  extreme 
margin,  excepting  apically;  the  inner  stria  also  ruus  very  near  the  border; 
the  interspaces  between  the  first  and  second  and  between  the  second 
and  third  strife  are  equal,  aud  a  little  broader  than  the  interspaces 
between  the  other  striie;  the  inner  margin  is  delicately  grooved  next 
the  base,  as  in  (7.  confusus. 

Length  of  fragment  4.3mm ;  width  of  elytra  l.Cmm;  width  of  interspace 
between  secoud  and  third  stria)  0.21mm,  between  third  and  fourth  strke 
0.13,n,n. 

Cratoparis?  elusus. — To  this  I  refer  doubtfully  two  specimens  (Nos. 
4012,  4060),  neither  of  them  very  perfect,  which  appear  to  belong 
together,  and  to  represent  an  iusect  allied  at  least  to  Cratoparis,  and  of 
about  the  size  of  C.  lunatics  Fvvliw    It  appears  to  have  a  short  rostrum, 
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a  moderately  small,  bat  rather  tumid  bead,  with  circular  eyes;  thorax 
not  greatly  attenuated  anteriorly,  but  profusely  punctate,  with  mode- 
rately large  and  rather  shallow  punctures;  elytra  arched,  nearly  three 
times  longer  than  the  thorax  when  measured  over  the  curved  back, 
furnished  with  slight  and  faintly  impunctured  strise;  the  surface  between 
tbe  striae  also  punctured,  but  very  faintly. 

Length  of  body  7  5mm,  of  thorax  2.25mm,  of  elytra  5J>ma. 

Brachy  tarsus  pristinus  Scudd.,  Bull.  U.  S.  Geol.  and  Geogr.  Surv.  Terr, 
ii,  87. — A  single  specimen,  obtained  by  Mr.  Richardson. 

HEMIPTERA. 

(HETEROPTERA.) 

PENTATOMlDiE. 

(Cydnina.) 

Cyrtomenu8  concinnus. — This  species  is  represented  by  a  single  speci- 
men (No.  4190),  a  little  smaller  than  C  mutaUlis  (Perty),  but  closely 
resembling  it  in  general  form.  It  is  broadly  ovate;  the  head  large, 
prominent,  well  rounded,  nearly  half  the  eyes  protruding  beyond  the 
margin,  the  ocelli  nearly  one-fourth  the  diameter  of  the  eyes,  and 
situated  next  the  hind  border,  very  nearly  half-way  between  the  inner 
margin  of  the  eyes  and  the  middle  line  of  the  head.  Thorax  twice  as 
broad  as  the  head,  exclusive  of  the  projecting  part  of  the  eye,  more  than 
twice  as  broad  as  long,  the  front  margin  rather  deeply  and  regularly 
concave,  the  sides  considerably  convex,  especially  on  the  front  half,  the 
hind  margin  very  broadly  convex.  Scutellum  longer  than  the  thorax, 
scarcely  less  tapering  on  the  apical  than  on  the  basal  half,  the  apex 
rounded,  half  as  broad  as  the  base,  the  whole  about  as  long  as  the 
breadth  at  base.  Tegmina  very  faint,  but  the  coriuin  apparently 
terminating  just  before  the  tip  of  the  scutellum.  Extremity  of  the 
abdomen  very  broadly  rounded.  The  whole  surface  of  the  head,  thorax, 
scutellum,  and  probably  of  the  corium,  uniformly  very  profusely  and 
minutely  punctulate ;  otherwise  smooth,  excepting  that  there  are  also 
faint  traces  of  a  slight,  transverse,  median  depression,  and  a  similar 
longitudinal  median  depression  on  the  thorax. 

Length  of  body  5.25mm,  of  head  1.2ram,  of  thorax  1.3mm,  of  scutellum  l£5mm ; 
breadth  of  head  2mm,  of  thorax  3.5mm ;  diameter  of  eye  0.25mra. 

Aethus  punctulatus. — Five  specimens  of  this  species  were  found  (Nos. 
19d,  C7C,  74a,  172,  and  4193).  Body  of  nearly  equal  breadth  through- 
out, the  sides  of  the  abdomen  a  little  fuller.  Head  rounded,  small, 
the  part  behind  the  eyes  rounded,  as  deep  as  the  portion  in  front 
of  them ;  front,  as  seen  from  above,  well  rounded,  well  advanced, 
subangulate;  eyes  moderately  large;  ocelli  large,  situated  close  to, 
a  little  behind,  and  within  the  eyes,  and  about  one-third  their  diam- 
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eter;  surface  of  head  minutely  and  obscurely  granulate.  Tbom 
nearly  equal,  slightly  broadening  posteriorly,  the  anterior  angles  wl 
rounded,  the  front  border  very  deeply  and  roundly  amiaad,  the  Uri 
border  nearly  straight 5  the  whole  fully  twioe  as  broad  as  the  head,  sal 
twice  as  broad  as  long.  Soatellum  obscure,  but  apparently  of  shot 
equal  length  and  breadth,  and  regularly  triangular,  Abdomen  ud 
rounded,  half  as  long  again  as  broad.  Tegmina  obeeure  or  lost  in  al 
the  specimens  seen.  Thorax  and  scutellum  minutely  granulate,  like  the 
head.  Posterior  half;  at  least,  of  the  abdomen  profanely  cohered  with 
shallow  punctures. 

Length  of  body  3.75—,  of  head  0.6—,  of  middle  of  thorax  0.75- ; 
breadth  of  head  0.8—,  of  thorax  1.8—,  of  abdomen  2.2&— 

Cydnus  t  mamillanus.—Aii  obscure  specimen  (No.  99)  is  of  doubtfid 
generic  relations,  but  evidently  belongs  to  the  Oydnidm.  The  bodyh 
broad  and  convex  in  front,  with  a  rapidly  tapering  abdomen,  scarafy 
at  all  rounded,  even  at  the  tip.  The  head,  as  seen  from  above,  is  needy 
circular,  shaped  much  as  in  Aethus  puncttdatus,  but  more  broadly  tad 
regularly  rounded  in  front,  with  the  central  lobe  broad,  and  defined  If 
rather  strongly  impressed  furrows;  the  ocelli  are  large,  situated  jo* 
behind  the  anterior  extension  of  the  thoracic  lobes;  the  surface  of  the 
head  is  rugulose.  Thorax  more  than  twice  as  broad  as  the  head,  and 
more  than  half  as  long  again ;  the  sides  rounded,  being  broadest  at  As 
posterior  border,  narrowing  in  front  and  roundly  excised  at  the  anterior 
angles ;  front  border  very  deeply  hollowed  behind  the  head,  leaving 
prominent  front  lobes  on  either  side,  nearly  as  large  as  the  head, 
and  strongly  mam  ill  ate ;  hind  border  nearly  straight.  The  surface  is 
minutely  granulate ;  besides  which  there  is  a  transverse  belt  of  rather 
large  and  distant  punctures  midway  between  the  mamillations  and  the 
hind  border.  The  scutellum  is  very  large,  rounded-triangular,  broader 
than  long,  and  granulate  like  the  thorax.  Corium  of  tegmina,  which 
occupies  their  greater  portion,  obscurely  and  distantly  punctulate; 
abdomen  triangular,  the  apex  bluntly  pointed. 

Length  of  body  4mmy  of  head  0.8mm,  of  either  lateral  half  of  thorax 
L3omm  j  breadth  of  head,  lnm,  of  thorax,  2.4" 


Inm 


LYGJBID2E. 

(Mtodochina.) 

Shyparochramus  t  terreus. — A  single  poor  specimen  (No.  4192)  appar- 
ently belongs  to  this  subfamily,  but  is  too  imperfect  to  locate  with  aoy 
precisiou.  The  body  is  of  nearly  equal  width,  but  with  a  full  abdomen. 
The  head  is  broken,  but  is  as  broad  at  base  as  the  tip  of  the  thorax,  has 
a  rounded-angular  front,  and  its  surface  most  minutely  puuctulate. 
The  thorax  was  broadest  behind,  the  sides  tapering  slightly,  and  gently 
convex,  the  front  border  broadly  and  shallowly  concave,  the  hind  border 
straight,  more  than  twice  as  broad  as  the  median  length,  the  surface, 
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3  that  of  the  bead,  with  faint  distant  punctures.  Scutellum  rather 
all,  triangular,  pointed,  of  equal  length  and  breadth,  about  as  long 
the  thorax,  its  surface  like  that  of  the  thorax,  but  with  more  distinct 
ictures.  Abdomen  full,  well  rounded,  and  very  regular.  Tegmina 
care  (but  perhaps  extending  only  a  little  beyond  the  scutellum). 
jength  of  body  4DMa,  of  head  O.Cmm,  of  thorax  O.Cmm,  of  scutellum 
om  j  breadth  of  head  l.lnml  of  thorax  LS^,  of  abdomen  2.1mm. 


BEDUVIIDiE. 

> 

(Beduviina.) 

Icduvius  f  guttatus. — Two  specimens  of  this  species  have  been  found, 
with  reverses  (No.  9»,  9Gb),  by  Mr.  Eichardson,  the  other  (No.  4070) 
myself.  Mr.  Richardson's  specimens  are  very  obscure  and  distorted, 
[  without  the  aid  of  the  other  could  not  have  been  determined.  The 
3Ct  probably  belongs  to  the  genus  Beduvius  {sens.  str.)9  or  at  all 
nts  falls  in  its  immediate  vicinity.  The  body  has  much  the  form  of 
common  R.personatus  Linn.,  of  Europe,  but  is  proportionally  shorter. 
parts  are  rather  obscure,  but  the  head  evidently  tapers  and  is  roundly 
j  ted  in  front,  the  thorax  narrows  gently  from  behind  forward  and  is 
rly  as  long  as  broad ;  the  scutellum  is  rather  small,  triangular,  the 
x  bent  at  a  right  angle  and  rounded.  The  abdomen  is  ovate,  twice 
ong  as  broad.  The  species  is  marked  with  round,  dark  spots,  about 
,m  in  diameter,  on  either  side,  one  at  the  outer  edge  of  the  front  of 
h  abdomiual  segment,  and  one  in  the  middle  of  either  transverse  half 
be  thorax,  a  little  removed  from  the  outer  border;  the  anterior  ones 
f-way  between  the  border  and  the  middle  line.  The  whole  surface 
•ears  to  be  very  minutely  granulated,  The4egmina  cannot  be  seen. 
<ength  of  body  5.5mm ;  breadth  of  thorax  1.4mm,  of  abdomen  1.65mm. 

[HOMOPTERA.] 

JASSIDJ3. 

Icoceplialus  Adce. — Two  specimens  (Nos.  72, 100)  represent  the  body 
apparently  a  species  of  Acocephdus.  The  head  projects  forward  in 
•iangular  form,  is  rounded  at  the  extreme  apex,  a  little  broader  than 
g,  and  nearly  twice  as  broad  between  the  small  eyes  as  its  length  in 
-ance  of  them.  The  body  is  slender,  the  abdomen  slightly  tapering, 
nded  at  the  apex.  The  tegmina  extend  a  short  distance  beyond  the 
ly  with  parallel  longitudinal  veins. 
jeugth  of  body  5.25min ;  breadth  of  head  1.4mm,  of  middle  of  abdomen 

am 

FULGOEID^E. 

(FULGORIDA.) 

Tulgorat  granulosa. — A  single  specimen  and  its  reverse  (Nos.  49, 131) 
>w  only  the  thorax  and  abdomen  of  an  iusect  belonging  to  the  sub- 
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family  of  Fulgorida,  but  of  which  little  more  can  be  said.  The  fhonrii 
large,  globose,  and  black;  the  scutellum  is  about  half  aa  large  as  tte 
thorax,  longer  than  broadband  rounded  at  the  apex;  the  abdomen  tap* 
gently,  its  apex  about  half  as  broad  as  its  base,  and  is  provided  wtt-t 
pair  of  overlapping,  black,  roundish,  oral  plates,  giving  the  appeaii 
of  an  additional  segment.  The  surface  of  the  thorax  and  abdosMah 
thickly  and  uniformly  granulate  with  circular,  dark-edged  elevation, 
averaging  0.04""  in  diameter ;  the  scutellum  lacks  this  marking,  except 
ing  at  the  edges,  which  are  more  minutely  and  proftiaely  granulate. 

Length  of  body  8.5m,  of  thorax  2.78"",  of  scutellum  1A™,  of  apptfr 
dages  I"";  breadth  of  thorax  2^—,  of  scutellum  1.25"*,  of  second  «g> 
ment  of  abdomen  2.2""\ 

Aphana  rotundipe*ni$.—TbiB  name  is  proposed  for  a  single  brotas 
wing  of  an  Homopteron  (No.  175),  with  which  another  wing  (Fa  4187), 
still  more  imperfect,  appears  to  agree;  and  which  seem  by  their obseat 
venation  to  belong  in  the  same  group  as  the  White  River  fossil  wfckh 
I  have  called  Aphana  atom*  It  differs,  however,  in  having  a  strajfly 
bowed  costa,  which  is  curved  more  apioally  than  near  the  base,  and  cm* 
tinues  very  regularly  the  curve  of  the  well-rounded  apex ;  the  oommiM- 
ral  border  is  perfectly  straight j  the  principal  veins  fork  near  the  baa* 
so  that  there  are  a  number  of  longitudinal  veins  a  short  distance  there* 
from ;  no  transverse  veins  are  discernible,  nor  oblique  veins  at  the  coi- 
tal margin,  but  the  longitudinal  veins  all  fork  at  a  similar  distance  from 
the  apex,  so  that  the  apical  fifth  of  the  wing  is  filled  with  still  more 
numerous  longitudinal  veins;  the  tegmina  are  broadest  just  beyood 
the  middle. 

Length  of  tegmina  CIS""";  breadth  of  same  3mm. 

Lystra  t  Richardsoni. — I  have  before  me  a  number  of  specimens  (Nos. 
67,  119,  407G,  4!i07,  4208,  4212,  4217)  of  a  large  Pulgorid,  apparently 
belonging  near  Lystra  and  Pceoceray  but  which  have  only  been  preserved 
in  a  fragmentary  coudition.  Enough,  however,  remains  to  show  several 
features;  the  vertex  between  the  eyes  is  half  as  broad  again  as  the  eyes, 
and  at  least  as  long  as  broad,  projecting  beyond  the  eyes  by  more  than 
the  diameter  of  the  latter,  and  well  rounded.  The  scutellum  is  large, 
fully  as  long  as  broad.  The  longitudinal  veins  of  the  tegmina  are 
rather  infrequent,  forking  rarely,  and  even  toward  the  apex  seldom 
connected  by  cross- veins ;  apparently,  all  the  principal  veins  branch  at 
about  the  same  points,  viz,  near  the  middle  of  the  basal  aud  of  tbe 
apical  half;  the  tegmina  somewhat  surpass  the  abdomen.  The  body  i* 
broadest  at  the  second  or  the  third  abdominal  segment,  and  tapere 
rapidly  to  a  point,  the  segments  being  equal  in  length. 

Length  of  body  16ram;  probable  length  of  tegmina  15  J?1";  breadth  of 
abdomen  5.5mm. 

(ClXlINA.) 

Cixius  t  hesperidum. — A  single  fragment  (No.  38),  representing  a  nearly 
perfect  tegmen,  with  obscure  venation,  is  probably  to  be  referred  to  (Hi- 
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?,  but  is  unsatisfactory ;  tbe  costal  border  is  gently  and  regularly  cou- 
x,  tbo  tip  well  rounded,  with  no  projecting  apex ;  the  tegmen  appears 
increase  very  slightly  in  size  to  a  little  beyond  the  middle,  up  to 
lich  point  the  borders  are  nearly  parallel ;  the  course  and  branching 
the  nervures,  so  far  as  they  can  be  made  out,  seem  to  indicate  an 
*ect  allied  to  Cixius,  but  no  cross-veins  can  be  seen. 
Length  of  tegmen  6.2mm ;  its  greatest  breadth  2.5nn>. 
Mnemosyne  terrentula. — A  single  specimen  (No.  31d)  is  preserved,  wita 
indistinct  body,  broken  in  front,  and  the  greater  part  of  one  of  the  teg- 
oa,  which  show  it  to  be  very  closely  related  to,  if  not  a  member  of,  this 
a  us.  The  body  is  moderately  broad,  ovate,  the  tip  of  the  abdomen 
mded  and  slightly  produced.  The  tegmina  are  regularly  enlarged 
vard  the  apex  and  rounded  at  the  extremity,  not  at  all  truncate ;  the 
erior  branch  of  the  radial  vein  forks  near  the  middle  of  the  wing,  and 
t  beyond  the  first  subapical  transverse  vein ;  both  its  branches  fork 
fore  they  have  passed  more  than  half-way  to  the  marginal  row  of  elon- 
te  cells. 

Estimated  length  of  body  6.5mm,  breadth  of  same2.25mm;  length  of 
rmina  7mm,  breadth  of  same  2.25mm,  their  extent  beyond  the  abdomen 


mm 


(Tbopiduchida.) 
Lithopsis  (XiOtK7  o<pt<;)i  nov.  gen. 

Body  oblong,  stout,  and  apparently  cylindrical  anteriorly,  tapering 
d  probably  compressed  posteriorly.  Head  broad  and  short,  the  front 
t  produced  beyond  the  eyes,  broad,  transverse,  very  gently  convex. 
e  united  thorax  aud  scutellum  of  about  equal  length  and  breadth, 
gmina  surpassing  considerably  the  tip  of  the  abdomen,  two  or  three 
aes  as  long  as  broad,  beyond  the  middle  barely  tapering,  the  sides 
bequal,  the  tip  obliquely  subtruncate,  the  apex  rounded,  the  costal 
irgin  gently  convex  j  margiuo  costal  area  broad,  broadening  regularly 
nsltH  the  apex,  and  throughout  its  length  traversed  by  very  frequent 
knsverse  veinlets,  which  become  more  and  more  oblique  toward  the 
ex  of  the  tegmina,  where  they  are  supplanted  by  the  similarly  close 
ancbes  of  the  longitudinal  veins ;  these  are  united  at  the  origin  of  the 
•ks  by  transverse  veins  in  continuity  with  the  costa  itself.  The  radial 
in  is  branched  at  the  base  of  the  tegmina,  the  inner  ulnar  veiu  at 
me  distance  before  the  middle  of  the  wing;  and  both  branches  of  this 
in,  and  the  lower  branch  of  the  radial,  fork  again  at  half  the  distance 
>m  the  first  fork  of  the  inner  ulnar  vein  to  the  tip  of  the  wing,  but 
ey  are  not  connected  at  this  point  by  transverse  veins.  Wings  as 
ng  as  the  tegmina. 

This  genus  seems  to  belong  nearest  the  South  American  genus  Alcestis 
&1,  but  differs  decidedly  from  it  in  the  form  of  the  tegmina,  the  ab- 
nce  of  oblique  inferior  ramuli  to  the  inner  ulnar  vein,  and  the  struc- 
re  of  the  head. 


774 
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LitkopsU  fimbriate*— A  tolerably  well-prosorved  specimen,  with 
reverse  (Nos.  4185,4189),  togetherwith  the  fragment  of  awing  (No.ll 
are  the  basis  for  this  species.  The  vertex  between  the  eyes  is  morel 
twice  the  width  of  the  eyes,  and  is  marked  by  a  slight,  median, 
dinal  carina;  the  front  of  the  vertex  is  nearly  straight,  does  not 
beyond  the  eyes,  bat  is  retracted  next  them,  making  it  veqr 
convex.  The  thorax  is  considerably  broader  thai  the  head,  tat  tto 
dition  of  the  specimens  does  not  allow  a  more  definite  statMM 
tegmina  are  the  best-preserved  remains  of  the  animal,  being 
although  somewhat  obscure,  partly  from  the  veins  of  the 
wings;  they  are  more  than  two  and  a  half  times  longer  thai 
the  costal  margin,  especially  its  basal  half,  moderately  carved,  thai 
missnral  margin  almost  perfectly  straight,  the  apex  slightly  and  i 
truncate,  so  as  to  throw  its  well-rounded  apex  below  the  middb; 
its  extremity  the  margino  costal  Held  occupies  more  ttaa  s 
of  the  breadth  of  the  tegmina,  being  doable  its  width  near  He 
the  first  branching  of  the  inner  ulnar  vein  is  as  far  from  the  span 
tegmina  as  the  second  branching  is  from  the  base;  and  the  third ' 
ing,  where,  and  where  only,  thelongitndinal  veins  are  united  by 
nervnres,  is  midway  between  the  second  branching  and  the  apex; 
to  the  apical  margin  there  is  an  inconspicuous  fourth  series  of  ft 

Length  of  body  9—,  of  tegmina  9.75—;  breadth  of  the  suds  ill 
middle  3.63Fmi  next  the  third  branching  of  the  longitudinal  veins 


ORTHOPTERA. 


GEYLLIDES. 

Nemobius  tertiarius. — Two  specimens  (Nos.  18,  20)  represent  the  bfl 
femora  (and  No.  18  also  the  hiud  tibia  and  a  femur  and  tibia  of 
frout  leg)  of  a  small  cricket.    The  insect  mast  have  been  rather 
than  our  common  X.  vittatus  (Harr.),  its  hind  femur  being  7""  long, 
and  stout,  especially  near  the  base,  where  it  measures  2.1~- ;  its  o] 
half  is  covered  with  exceedingly  delicate,  recumbent  hairs,  directed 
ward;  there  are  also  a  few  hairs  upon  the  slender  hind  tibia,  wW 
is  brokeu  just  where  it  begins  to  enlarge,  showing  signs  of  the  a] 
spines;  this  portion  is  about  three-fourths  the  length  of  the  femur, 
front  femur  and  tibia,  which  are  each  only  2.25"-  long,  also  indiesHfj 
small  species  and  one  that  is  unusually  free  from  spines,  no  hairs 
being  discernible  on  this  front  leg. 

LOCUSTARL33. 

The  only  other  remains  of  Orthoptera  noticed  in  the  Green  BW.[ 
shales  is  a  tibia  and  fragment  of  the  attached  femur  (No.  2)  of  what  it 
apparently  the  middle  leg  of  a  Locnstarian  about  the  size  of  a  Pkyllopto* 
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NEUROPTERA. 

ODONATA. 

(LlBELLULINA.) 

Fragments  of  an  abdomen  in  obverse  and  reverse  (Nbs.  4175, 4176)  are 
irobably  to  be  referred  to  a  species  of  Libellulina,  bnt  they  are  insufficient 
o  give  further  determination.  They  evidently  represent  foar  or  five  of 
be  terminal  segments  of  the  body,  there  being  first  three  segments  of 
qnal  breadth  and  a  similar  length,  a  little  longer  than  broad,  with  a 
light  median  carina ;  and  then  three  others  without  a  median  carina 
nd  with  continually  decreasing  length,  the  first  of  them  (probably  the 
igbth  segment)  half  as  long  as  the  preceding,  bnt  of  the  same  width; 
tie  next  half  as  long  as  the  one  which  precedes  it,  bnt  narrower,  and 
tie  last  still  narrower  (bnt  imperfect). 

Liength  of  the  fragment  20mm,  of  its  third  (seventh?  abdominal)  seg- 
lent  4.5nua;  breadth  of  same  3.5. 

(Agrionina.) 

Dysagrion  Fredericii  Scndd.,  Bull.  U.  S.  Geol.  and  Geogr.  Surv.  Terr. 
,  534-537. — This  has  already  been  sufficiently  mentioned  in  the  paper 
ited. 

Podagrion  dbortivum. — A  second  species  of  Agrionina,  at  first  sight 
ery  different  from  the  preceding,  proves  to  belong  to  the  same  legion 
'Podagrion) ;  and,  so  far  as  its  meagre  representation  by  the  specimen 
No.  4169)  goes,  to  the  genus  Podagrion  proper,  agreeing  with  it  in  the 
haracter  of  the  pterostigma  and  the  supplementary  sectors.  The  speci- 
len  represents  the  apical  part  of  a  wing  with  fragments  of  the  middle 
ortion.  The  pterostigma  is  a  little  more  than  twice  as  long  as  broad, 
nd  although  less  oblique  on  the  inner  than  on  the  outer  side,  yet  lies  at 
n  angle  of  forty-five  degrees  with  the  costal  edge,  and  is  therefore  more 
blique  than  nsnal  in  Podagrion ;  its  outer  side  is  arcuate  as  well  as  very 
bliqae,  but  in  its  entire  extent  the  pterostigma  scarcely  surmounts  two 
cllules;  the  outer  side  is  much  thicker  than  the  inner,  and  thickens 
telow  as  it  passes  gradually  into  the  lower  border,  which,  like  the  cos- 
al,  is  much  thickened,  and  appears  the  more  so  from  being  independent 
>f,  although  in  conjunction  with,  the  median  nervure.  Beyond  the  ptero- 
stigma, the  ultranodal  approaches  the  principal  nervure  very  closely,  so 
that  they  are  only  half  as  far  apart  at  the  margin  as  below  the  ptero- 
stigma ;  there  are  two  supplementary  sectors,  one  between  the  ultranodal 
and  the  nodal,  arising  below  the  outer  half  of  the  pterostigma,  the  other 
between  the  nodal  and  subnodal,  arising  slightly  further  back  ;  both  of 
these  supplementary  sectors  are  straight,  but  the  nodal  is  slightly  undu- 
lated after  the  origin  of  the  supplementary  sectors ;  all  the  other  veins, 
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excepting  tbe  extreme  tip  of  tbe  principal,  are  straight,  and  the  reticu- 
lation tetragonal.  The  wing  appears  to  be  hyaline  throughout,  the 
pterostigma  very  slightly  infu  mated,  the  nervures  fusco-castaneous^tboae 
abont  the  pterostigma  deepening  nearly  to  black.  Apically  the  wing  is 
well  rounded,  its  apex  falling  in  the  middle  and  not  at  all  prodacei 
A  species  is  indicated  of  about  the  size  of  P.  macropus  Sel. 

Length  of  pterostigma  along  costal  edge  1.5™)  of  same  from  inner  lower 
angle  to  outer  upper  angle  2.1"™ ;  breadth  of  pterostigma  0.65nB>)  of  wing 
in  middle  of  apical  half  5.5C 


i  mm 


ARACHNIDA. 

Nos.  3,  4a,  4190,  4200,  represent  legs  of  the  same  or  allied  species  of 
spider  of  about  the  size  of  Epeira  riparia  Hentz;  femora  and  tibiae  aid 
the  sides  of  the  tarsi  are  abundantly  supplied  with  longitudinal  rows  of 
fine,  long,  black  spines,  the  claw  double.  No.  36  preserves  the  spines 
alone  of  the  same  sort  of  leg. 

Length  of  femora  7m,n,  of  tibiae  7. 75mm,  of  tarsi  3.26,  of  claw  0.3-,of 
spines  0.75mm.  • 

No.  G3  shows  the  hairy,  subfusiform,  ovate  body  of  a  spider  ap- 
parently a  little  smaller  than  the  above. 

Length  of  abdomen  4.5mm;  breadth  of  same  1.8mm. 

No.  4201  is  the  egg- cocoon  of  a  spider,  and  is  of  exactly  the  same 
size,  shape,  and  general  appearance  as  those  from  British  Columbia, 
which  I  have  described  under  the  name  of  Aranea  Columbia,  excepting 
that,  from  a  break  in  the  stone,  there  is  no  trace  of  a   pedicel. 

Length  of  egg-cocoon  5mm$  breadth  4mm. 

MYRIAPODA. 

lulus  telluster. — A  single  Myriapod  (No.  154ft)  found  by  Mr.  Richard- 
son in  tbe  Green  Kiver  bed  is  so  fragmentary  that  it  can  oulybe 
referred  to  lulus  in  a  broad  generic  sense.  The  piece  is  composed  of 
ten  or  twelve  segments,  probably  from  near  the  middle  of  the  body, 
lying  in  a  straight  line  and  crushed,  with  no  trace  of  any  appendages. 
The  segments  appear  to  be  composed  of  a  short  anterior  and  a  larger 
posterior  division,  each  independently  aud  very  slighly  arched;  tbe 
posterior  division  is  about  twice  as  long  as  the  anterior,  and  each  is 
transversely  regularly  and  very  finely  striate  parallel  to  the  anterior 
and  posterior  margins  of  the  segments.  The  foramiua  can  be  detected 
on  some  of  the  segments,  aud  by  their  aid  the  width  of  the  body  can  be 
more  accurately  determined.  As  crushed,  the  body  is  2.3'nm  broad,  but 
its  probable  true  width  is  1.5mm,  while  the  segments  are  each  about 
0.8mra  long  5  the  fragment  preserved  measures  8J>mm  long. 


ART.  XXXIII -REPORT  ON  THE  COLLECTION  OF  FISHES  MADE 
BY  DR.  ELLIOTT  COUES  U.  S.  A.  IN  DAKOTA  AND  MON- 
TANA DURING  THE  SEASONS  OF  1873  AND  1874. 


By  David  S.  Jordan,  M.  D. 


[The  fishes  worked  up  by  Professor  Jordan  in  the  present  communication  represent 
probably  about  two-thirds  of  the  collection  made  during  my  connection  with  the 
United  States  Northern  Boundary  Commission,  the  remainder  of  the  specimens  having 
>een  lost  or  mislaid.  I  am  informed,  however,  that  the  series  submitted  to  Professor 
Jordan  contains  some  novelties,  rarities,  and  other  specimens  of  sufficient  interest  to 
render  publication  desirable.  I  have  incorporated  a  few  collector's  field-notes  with  the 
kothor's  manuscript.  The  fishes  taken  in  1873  were  secured  in  the  waters  of  the  Bed 
rod  Mouse  Rivers  and  some  of  their  affluents ;  those  secured  in  1874  are  from  water- 
sheds entirely  different  both  from  the  last  named  and  from  each  other,  being  partly 
&keii  from  the  Milk  River  and  its  northern* tributaries,  and  partly  from  the  Saint 
Mary's  River,  Chief  Mountain  Lake,  and  other  headwaters  of  the  Saskatchewan. 

For  articles  on  other  portions  of  my  collections  see  this  Bulletin,  this  Vol.,  No.  1,  pp. 
55D-292 ;  No.  2,  pp.  481-518  j  No.  3,  pp.  545-361  j  No.  4,  pp.  801-830.— Ed.] 

By  some  accident,  the  exact  record  of  the  localities  of  some  of  the 
smaller  fishes  has  been  lost  or  confused,  and  some  of  the  specimens  col- 
lected by  Dr.  Cones  have  failed  to  reach  the  writer,  having  probably 
been  distributed  through  the  general  collection  of  the  National  Museum. 
L  therefore  add  the  field  record  of  Dr.  Coues,  from  which  the  general 
field  of  collection  can  be  ascertained. 

Collector's  Memorandum. 

1000.    Catfish.    Bed  River,  near  Pembina,  Dakota.    May  30, 1873. 
1076.    Pike  [Esox  lucius].    Near  Turtle  Mountain,  Dakota.    Aug.  10, 1873. 
1084.    Lot  of  small  fish.    Mouse  River,  Dakota.    Aug.  17, 1873. 
1100.    Shovel-nosed  Sturgeon  [Scaphirhynchops  platyrhynchus].    Fort  Buford,  Dakota. 
Jane  12, 1874. 

1103-4-5.    Catfish  [Ichthcelurus  punctatus].    Big  Muddy  River.    June  20, 1874. 
1109-10.    Lot  of  small  fish  [Hyodon  chrysopsis].    Quaking  Ash  River.    June  26,  1874. 

1139.  Sucker  [Catostomus  teres].    Two  Forks  Milk  River.    July  15,  1874. 

1140.  Cyprinoid.    Two  Forks  Milk  River.    July  15,  1874. 

1143.  Sucker  [Catostomus  teres].    Two  Forks  Milk  River.    July  17, 1874. 

1 144.  Cyprinoid.    Two  Forks  Milk  River.    July  17,  1874. 

1155-6.    Lot  of  fish  [Pantosteus  virescens],    Sweetgrass  Hills.    July  29,  1874. 
1162.     Sucker  [Catostomus  teres].    Headwaters  Milk  River.    Aug.  9, 1874. 
11G3-4-5.    Lot  of  fish,  three  kinds.    Headwaters  Milk  River.    Aug.  9, 1874. 
1168.    Large  fifth.    Headwaters  Milk  River.    Aug.  14, 1874. 
11C9-70-1-2-3.    Lots  of  fish.    Headwaters  Milk  River.    Aug.  14,  1874. 

1174.  River  Trout  [Salmo  clarki].    Saint  Mary's  River.    Aug.  16, 1874. 

1175.  "  Gristle-nosed  Fish  "  [Polyodon  folium  t ].    Saint  Mary's  River.    Aug.  16, 1874. 
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1176.  Pike  [Esox  Jucius'],    Saint  Mary's  River.    Aug.  16, 1874. 

1176.  Lake  Trout  [  Cristivomer  namayousli].    Chief  Mountain  Lake.    Aug.  IS,  1871. 

1179.  Wbiteiish  [Coregonus  quadrilateralis].   Chief  Mountain  Lake.   Aug.l8,lb?i 

1182.  Whitefish  [Coregonus  couesi].    Chief  Mountain  Lake.    Aug.  18, 1874. 

1189.  Head  of  18- lb.  Salmon  [  Salmo  stomias'].    Chief  Mountain  Lake.    Aug.  24, 1874 

1192.  Sucker  ICatostomus  feres'].    Chief  Mountain  Lake.    Aug. 28, 1874. 


Family  ACIPENSERID^. 

Genus  SCAPHIRHYNCHOPS  Gill. 

(Scaphirhynclius  Heckel  preoccupied.) 
1.— SCAPHtEHYNCHOPS  PLATYRHYNCHUS  (Raf.)  GilL 

Shovel-nosed  Sturgeon, 

1820 — Acipenser  platorhynchus  Raf.,  Ich.  Oh.  p.  80 

Acipenser  platorhynchus  Kirtland,  Rept.  Zool.  Ohio,  1838,  196. 

Acipenser platorhynchus  Kirtland,  Boat.  Journ.  Nat.  Hist,  v,  25. 

Acipenser  platorhynchus  Storer,  Synopsis  Fish  N.  A.  (1846),  501. 

Scaphirhynchus  platyrhynchus  Baikd,  Iconogr.  Encycl.  ii,  1850,  238. 

Scaphirhynchus platyrhynchus  Girard,  U.  S.  Pac.  R.  R.  Surv.  x,  357. 

Scaphirhynchus  platyrhynchus  Jordan,  Man.  Vert.  1876,  312,  and  of  American 
writers  generally. 

Scaphirhynchops  platyrhynchus  Gill,  1867 1  (in  a  catalogue  of  fishes  of  the  Mis- 
souri region ;  the  reference  not  at  hand.    (Name  only.) 

Scaphirhynchops  platyrhynchus  Cope  &  Yarrow,  Zool.  Lieut.  Wheeler's  Expl.  W. 
100th  Mer.  v,  1876,  639. 

Scaphirhynchops  platyrhynchus  Jordan  &  Copeland,  Check  List  Fishes,  1876, 161. 

Scaphirhynchops  platyrhynchus  Nelson,  Bull.  Ills.  Mus.  Nat.  Hist.  51, 187G. 

Scaphirhynchops  platyrhynchus  Jordan,  Man.  Vert.  ed.  2d,  346,  1878. 

Scaphirhynchops  platyrhynchus  Jordan,  Cat.  Fishes  N.  Am.  413,  1878. 
1834 — Acipenser  cataphractus  Gray,  Proc.  Zool.  Soc.  London,  122. 

Scaphirhynchus  cataphractus  Guntiier,  Cat.  Fishes  Brit.  Mus.  viii,  345,  1870. 
1835 — Scaphirhynchus  rafinesquii  Heckel,  Ann.  Wiener  Mus.  Naturg.  i,  71. 

Scajthirhynchus  rafinesquii  Heckel,  Ann.  Wien.  Mus.  Naturg.  i,  72,  pi.  viii. 

Scaphirhynchus  rafinesquii  Brutzer,  Dissert.  Dorpat.  1860. 

Dr.  Cones  writes  me  that  he  obtained  a  fine  specimen  of  this  species 
at  Fort  13  ii  ford,  Dakota.  I  have  not  seen  it,  however.  This  species 
seems  to  bo  abundant  in  all  the  large  streams  between  the  Alleghanies 
and  the  Rio  Grande.  West  of  the  Eio  Graude  Basin,  it  has  not  yet 
been  noted. 

The  "Gristle-nosed  Fish"  from  Saint  Mary's  River,  recorded  by  Dr. 
Coues,  is  perhaps  Pol yodon  folium  Lac.  I  have  not  seen  the  specimen 
referred  to. 

Family  SILURIDiE. 

Genus  ICHTELELURCTS  Rafinesqae, 

2. — ICHTHiELURUS  PUKCTATUS  (Raf.)  Jor. 

Channel  Cat.     lYhite  Cat,    Lady  Cat. 

1818 — Silurus  j)unctatu8  Raf.,  A  mer.  Monthly  Mag.  and  Critical  Review,  Sept.  359. 
Ictalurus  punctatus  Jordan  (1876),  Bull.  Buff.  Soc.  Nat.  Ilist.  95. 
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Ictalurus  punctatue  Jordan  (1876),  Manual  of  Vertebrates,  300. 

Ictalurus  punctatu8  J ordan  &  Copeland  (1376),  Check  List  in  Bull.  Buff.  Soc. 
Nat.  Hist.  159. 

Ictalurus punctaius  Jordan  (1677),  Annals  Lye.  Nat.  Hist.  N.  Y.  350. 

Ictalurus  punctaius  Nelson  (1876),  Bull.  Ills.  Mus.  Nat.  Hist.  50. 

Ichthcelurus  punctaius  Jordan  (1877),  Bull.  U.  S.  Nat.  Mus.  ix,  38. 

Ichthwlurus  punctatus  Jordan  (1877),  Bull.  U.  S.  Nat.  Mus.  x,  76. 

Ichlhalurus  punctaius  Jordan  (1878),  Man.  Vert.  ed.  2d,  328. 

Ichthcelurus  punctatus  Jordan  ( 1878),  Bull.  Hayden's  Geog.  Geol.  Surv.  Terr.  415. 
3 — Pimelodus  caudafurcatus  Le  Sueur,  Mduioires  du  Museum,  v,  152. 

Amiurus  caudafurcatus  Gunther  (1864),  Catalogue  of  Fishes,  v,  102. 
O—Silurus  maculatus  Raf.,  Quarterly  Journal  of  Science,  Literature,  and  Arts,  Lon- 
don, 48  (et  var.  erythroptera,  49). 

Pimelodus  (Ictalurus)  maculatus  Raf.  (1820),  Ichthyologia  Ohiensis,  62. 
O—Silurus  pallidus  Raf.,  Quart.  Journ.  Sci.  Lit.  Arts,  London,  49  (et  vara,  marginal**, 
lateralis,  leucoptera). 

Pimelodus  pallidas  Raf.  (1820),  Ich.  Oh.  63. 

Pimelodus  pallidus  Kirtland  (1838),  Report  Zool.  Ohio,  169, 194. 
3 — Silurus  cerulescens  Raf.,  Quart.  Journ.  Sci.  Lit.  Arts,  London,  49  (et  var.  mtla- 
nurus), 

Pimelodus  cerulescens  Raf.  (1820),  Ich.  Ohiensis,  63. 

Pimelodus  cerulescens  Kirtland  (1838),  Rept.  Zool.  Ohio,  169, 194;  (1846),  Bost. 
Journ.  Nat.  Hist,  iv,  332. 

Pimelodus  cerulescens  Storer  (1846),  Synopsis  Fishes  N.  A.  in  Mem.  Nat.  Acad. 
Sci.  405. 

Ictalurus  ccerulescens  Gill  (1862),  Proc.  Bost.  Soc.  Nat.  Hist.  43. 

Ictalurus  ccerulescens  Cope  (1865),  Proc.  Acad.  Nat.  Sci.  Phila.  85;  (1870),  Proc. 
Am.  Philos.  Soc.  489. 

Ictalurus  cerulescens  Jordan  (1874),  Ind.  Geol.  Survey,  222. 

Ictalurus  ccerulescens  Gill  (1876),  Ich.  Capt.  Simpson's  Exped.  417. 

Ichtha>lurus  ccerulescens  Cope  (1869),  Journ.  Acad.  Nat.  Sci.  237. 
) — Silurus  argentinus  Raf.,  Quart.  Journ.  Sci.  Lit.  Arts,  London,  50. 
} — Pimelodus  argyrus  Raf.,  Ichthyologia  Ohiensis,  64. 
) — Pimelodus  furdfer  Cuv.  &  Val.,  Hist.  Nat.  des  Poiss.  xv,  139. 

Pimelodus  furdfer  "  Hyrtl  (1859),  Denkschr.  Akad.  Wiss.  Wien,  16". 

Pimelodus  furdfer  "  Kner,  Sitzgsber.  Akad.  WiBB.  Wien,  xxvi,  421 ". 

Ictalurus  furdfer  Gill  (1862),  Proc.  Bost.  Soc.  Nat.  Hist.  43. 

Ictalurus  furdfer  Jordan  (1876),  Manual  Vert.  300. 
I — Pimelodus  gracilis  Hough,  Fifth  Ann.  Rept.  Reg.  Univ.  Condition  State  Cabinet 
Nat.  Hist.  Albany,  26. 

Synechoglanis  gradlis  Gill  (1859),  Trans.  Lye.  Nat.  Hist.  3  (reprint). 

Ictalurus  gracilis  Gill  (1862),  Proc.  B  >st.  Soc.  Nat.  Hist.  43. 

Ictalurus  gracilis  Cope  (1865),  Proc.  Acad.  Nat.  Sci.  Phi  la.  85. 

Ictalurus  gradlis  Jordan  (1876),  Man.  Vert.  300. 

Ictalurus  gracilis  Jordan  &  Copeland  (1876),  Check  List,  159. 
i — Pimelodus  vulpes  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  170;  (1£59),  U.  S.  and  Mex. 
Bound.  Surv.  33. 

Ictalurus  vnlpes  Gill  (1862).  Proc.  Bost.  Soc.  Nat.  Hist.  43. 

Ictalurus  vulpes  Jordan  &  Copeland  (1870),  Check  List,  159. 
3 — Pimelodus  olivaceus  Girard,  Pac.  11.  R.  Survey,  x,  211. 

Ictalurus  olivaceus  Gill  (1802),  1.  c.  43;  (1876),  Kept.  Ichthy.  Capt.  Simpson's 
Exp.  417. 

Ictalurus  olivaceus  Jordan  (1876),  Man.  Vert.  300. 

Ictalurus  olivaceus  Jordan  &  Copeland  (1876),  Check  List,  159. 
9 — Synechoglanis  beadlei  Gill  (1859),  Trans.  Lye.  Nat.  Hist.  N.  Y.  2  (reprint). 

Ball.  iv.  No.  4 3 
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Idalurus  beadlei  Gill  (1862),  Proc.  Boet.  Soc  Nat.  Hist.  43. 

Ictalurti8  beadlei  Jordan  &  Copeland  (1876),  Check  List,  159. 
1859— Pimelodus  houghii  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1511. 
1859 — Pimelodus  megalops  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  161. 

Idalurus  megalops  Jordan  &  Copeland  (1876),  Ball.  Buff.  Soc  Nat.  Hist  159. 
1859 — Pimelodus  graciosus  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  161. 
1860— Pimelodus  hammondii  Abbott,  Proc.  Acad.  Nat.  Sci.  Phila.  568. 
I860 — Pimelodus  nototus  Abbott,  Proc.  Acad.  Nat  Sci.  Phila.  569. 
1862 — Ictalurus  simpsoni  Gill,  Proc.  Boat.  Soc.  Nat.  Htet.  43 ;  (1876),  Ich.  Capt  Shsp- 
son's  Exp.  417. 

Heads  of  three  specimens,  not  obviously  different  from  Eastern  speci- 
mens of  this  widely  diffused  species.  The  specific  names  olivaceus^mf 
soni,  hammondi,  and  notatus  have  been  given  to  Channel  Gats  from  the 
Missouri  region,  chiefly  on  account  of  their  "  remote  habitat";  but  the 
examination  of  specimens  does  not  show  a  shade  of  difference. 
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Family  CATOSTOMID^. 

Genus  PANTOSTEUS  Cope. 
3. — Pantosteus  vieescens  Cope. 


1H76 — Paniostrus  virescens  Cope,  Lieutenant  Wheeler's  Expl.  W.  100  Mer.  v,  Zool.675. 
Pantonteus  virescens  Jordan*  &  Copkland,  Check  List  Fishes  N.  A.  156, 1£76. 
Pantoateus  virescens,  Jojjdan,  Bull.  U.  S.  Geol.  Suiv.  Terr,  iv,  416,  lfr?e. 

Numerous  small  specimens,  from  two  to  seven  inches  in  length,  agree- 
ing very  well  with  Professor  Cope's  description.  Tliey  all  have  the 
peculiar  form  of  mouth,  and  the  semi-cartilaginous  maxillary  sbeatb, 
which  the  other  members  of  this  genus  and  some  of  the  species  of 
Catostomus  possess.  The  head  is  very  short,  forming  barely  onetiftb  I 
the  length  without  caudal.  The  scales  are  very  small,  there  being  from 
1)5  to  100  in  the  lateral  line.  All  of  these  specimens  have,  however,  a 
small  fontanelle,  wThich  probably  becomes  closed  with  age;  otherwise 
the  species  is  to  be  referred  to  Catostomvs.  Its  relations  to  Catustomu* 
discobolus  Cope  are  very  close. 
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Genus  CATOSTOMUS  Le  Sueur. 

4.— Catostomus  betropinnis  Jordan,  sp.  nov. 

i  species  belongs  to  the  subgenus  of  typical  Catostomus.  It  is 
)re  related  to  G.  latipinnis,  C.  longirostris,  and  ft  tahoensis,  and 
>e  briefly  characterized  as  having  the  body,  scales,  dorsal  and 
1  fins  of  longirostris,  with  the  mouth  and  lips  of  latipinnis.  Its 
t  relations  are,  I  think,  with  latipinnis,  with  which  species  it  is 
red  below. 

y  long  and  slender,  subterete,  compressed  behind,  the  form  there- 
ssentially  that  of  0.  longirostris,  the  depth  contained  5J  times  in  the 
.  Head  large,  long,  its  length  contained  about  four  times  in  the 
ength  without  the  caudal  fin  (4£  in  latipinnis) ;  interorbital  space 
and  flat,  about  2£  times  in  length  of  head ;  eye  small,  high  up, 
>sterior,  entirely  behind  the  middle  of  the  head  (near  the  middle 
pinnis) ;  preorbital  bone  very  long,  its  length  about  three  times  its 

(scarcely  twice  in  latipinnis) ;  the  snout  correspondingly  pro- 
1 ;  fontanelle  quite  small ;  mouth  very  large,  formed  as  in  latipin- 
lt  rather  broader  and  not  so  long;  upper  lip  pendent,  very  large, 
i  broad,  free  border,  with  5  to  8  series  of  low  tubercles,  almost 
rated  in  the  type-specimen,  on  account  of  the  softening  of  the 
lower  lip  very  full,  its  posterior  margin  reaching  to  the  nostrils 
r  farther  in  latipinnis). 

sal  tin  not  Large,  its  rays  1, 11  (I,  13,  in  latipinnis);  its  base  about 
fifths  the  length  of  the  head  (five-sixths  in  latipinnis);  its  insertion 
ally  backward,  much  nearer  base  of  caudal  than  the  tip  of  the 
(much  nearer  the  snout  in  latipinnis);  caudal  fin  large,  well  forked, 
liinentary  basal  rays  not  greatly  developed ;  aual  fin  long  and  high, 
ug  base  of  caudal;  ventrals  not  reaching  to  vent  (to  vent  in  lati- 
) ;  pectoral  fins  long. 

idal  peduncle  rather  stout  and  deep,  its  least  depth  more  than 
lird  head  (less  than  one-third  in  latipinnis);  its  length  about 
lirds  that  of  head  (seven-eighths  in  latipinnis).  In  latipinnis,  the 
1  peduncle  is  notably  long  and  slender. 

les  quite  small,  about  as  in  longirostris,  larger  behind,  the  exposed 
n  not  notably  lengthened  as  in  latipinnis;  chest  with  well-de- 
»d  scales  (these  rudimentary  and  imbedded  in  latipinnis). 
•  type  is  a  large  specimen,  lGjJ  inches  long ;  a  male,  as  is  shown  by 
-csence  of  tubercles  on  the  anal  and  caudal  fius,  a  fact  confirmed 
^section.  In  coloration,  it  is  rather  dark,  with  traces  of  a  dusky 
1  band,  which  passes  around  the  snout.    This  specimen  is  uum- 

21197  on  the  Register  of  the  National  Museum, 
other  specimen  of  this  species  is  in  the  National  Museum,  from 
e  River.     It  was  identified  by  me  as  the  female  of  ft  latipinnis,  the 
irous  differences  in  form  being  supposed  to  be  sexual.    As  the 
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types  both  of  latipinnis  and  retropinnis  are  adult  males,  that  supposition 
is  not  tenable. 

So  far  as  is  known  to  me,  but  one  genuine  specimen  of  C.  latipinnitti 
now  known.  It  is  the  original  type  of  Baird  and  Oirard's  description, 
from  the  Gila  Basin,  the  one  figured  in  the  Ichthyology  of  the  United 
States  and  Mexican  Boundary  Survey.  It  is  in  tine  condition,  and  is 
well  represented  in  the  figure  referred  to.  This  specimen  now  lies  before 
me,  and  the  comparisons  above  made  were  taken  from  it. 
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!         21197 
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Dr.  Elliott  Cooes 
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5. — Catostomus  teres  (Mitchill)  Le  Sueur. 

Common  Sucker. 

'1803 — "Le  Cyprin  Commersonien  "  Lacepedk,  Hist.  Nat.  des  Poiss.  v,  502,  503. 

Catostomus  commersonii  Jordan  (1878),  Man.  Vert.  ed.2d,  320. 

Catostomus  commersoni  Jordan,  Cat.  Fishes  N.Am.  (1878),  416. 

18 Cyprinus  catostomus  Peck,  Mem.  Am.  Acad,  ii,  55,  pi.  2.    (Not  of  Foreter.) 

1814 — Cyprinus  teres  Mitchill,  Lit.  and  Phil.  Trans.  N.  Y.  i,  458. 

Catostomus  teres  Le  Sueur  (1817),  Jonrn.  Acad.  Nat.  Sci.  Phila.  106. 

Catostomus  teres  Thompson  (1842),  Hist.  Vt.  134. 

Catostomus  teres  Cuv.  &  Val.  (1844),  Hist.  Nat.  des  Poissons,  xvii,  468. 

Catostomus  teres  Stoker  (1846),  Synopsis  Fish  N.  A.  423. 

Catostomus  tires  Aoa.ssiz  (1855),  Am.  Journ.  Sci.  Arts,  2d  series,  xix,  208. 

Catostomus  tens  GTnther  (1868),  Cat.  Fishes  Brit.  Mub.  vii,  15. 

Catostomus  teres  Cope  (1870),  Proc.  Am.  Philos.  Soc.  Phila.  468. 

Catostomus  teres  Jordan  (18770,  Fishes  of  Iud.  221. 

Catostomus  teres  Jordan  ( W6),  Man.  Vert.  293. 

Catostomus  teres  Nelson  (1876),  Bull.  No.  1  Ills.  Mns.  Nat.  Hist.  48. 

Catostomus  teres  Jordan  A:  Copeland  (1876),  Check  List,  156. 

Catostomus  teres  J ordan  A:  Gilbert  (1877),  in  Klippart's  First  Rep.  Ohio 
Com.  84,  pi.  xii,  tigs.  18, 19. 

Catostomus  teres  Jordan  (1877),  Bull.  U.  S.  Nat.  Mus.  ix,  37. 
1817 — Catostomus  eommuuis  Le  Sueur,  Journ.  Ac.  Nat.  Sci.  Phila.  i,  95. 

Catostomus  communis  DeKav  (1842),  N.  Y.  Fauna,  part  iv,  Fishes,  196. 

Catostomus  communis  Cuv.  &  Val.  (1844),  Nat.  Hist,  des  Poissons,  xvii,  426. 

Catostomus  communis  Kirtland  (1845),  Bost.  Journ.  Nat.  Hist,  v,  265. 

Catostomus  communis  Stoker  (1846),  Synopsis,  421. 

Catostomus  communis  Cope  (1868),  Journ.  Acad.  Nat.  Sci.  Phila.  236. 

Catostomus  communis  Uiiler  A:  Luooer  (1876J,  Fishes  of  Maryland,  138. 
1817—  Catostomus  bostoniensis  Le  Sueur,  Journ.  Acad.  Nat.  Sci.  Phila.  106. 

Catostomus  bostoniensis  Stoker  (1H38),  Kept.  Ich.  Mass.  84. 

Catostomus  bostoniensis  Cuv.  &  Val.  (1844),  Hist.  Nat.  des  Poiss.  xvi,  432. 

Catostomus  bostoniensis  Storer  (1846),  Synopsis,  423. 

Catostomus  bostoniensis  Putnam  (1863),  Bull.  Mus.  Comp.  Zool.  10. 

Catostomus  bostoniensis  Gill  (1865),  Canadian  Nat.  19,  Aug. 

Catostomus  bostoniensis  Stoker  (18C7),  Hibt.  Fishes  Mass.  290,  pi.  xxii,  f.  3. 

Catostomus  bostoniensis  Thoreau  (1868),  Week  on  Concord  and  Merrimack, 
1820— CatostomuH  Jlexuosus  Rai\,  Ich.  Ohio,  59. 
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1— Catostomus  hudsonius  Rich.,  Franklin's  Journ.  717.    (Not  of  Le  Sueur.) 

Cyprinus  (Catostomus)  hudsonius  Rich.  (18:56),  Fauna  Bor.-Amer.  Fishes,  112. 
>—Cyprinus  (Catostomus)  reticulate*  Richardson,  Fauna  Bor.-Ainer.  Fishes,  303. 
$— Catostomus  gracilis  Kirtland,  Rept.  Zool.  Ohio,  168. 
3 — Catostomus  nigricans  Stoker,  Rept.  Ich.  Mass.  80.    (Not  of  Le  Sueur.) 

Catostomus  nigricans  Thompson  (1842),  Hist.  Vt.  135. 
I — Catostomus  pallidas  DeKay,  N.  Y.  Fauna,  part  iv,  Fishes,  200. 

Catostomus  pallid  us  Stoker  (1846),  Synopsis,  426. 
I— Catostomus  aureolus  Cuv.  &  Val.,  Hist.  Nat.  des  Poise,  xvii,  439.    (Not  of  Le 
Sueur.) 

Catostomus  aureolus  Gunther  (1868),  Cat.  Fishes  Brit.  Mus.  vii,  16. 
) — Catostomus  forsterianus  Agassiz,  Lake  Superior,  358.    (Not  of  Rich.) 

Catostomus  forsterianus  Agassiz  (1855),  Am.  Journ.  Sci.  Arts,  2d  series,  xix,  208. 

Jcomus  forsterianus  Girard  (1856),  Proo.  Acad.  Nat.  Sci.  Phila.  173. 
3 — Catostomus  sucklii  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  175. 

Catostomus  sucklii  Girard  (1858),  U.  S.  Puc.  R.  R.  Exp.  x,  pi.  li,  226. 

Catostomus  sucklii  Cope  (1872),  Hayden  Geol.  Surv.  Wyoming,  434. 

Catostomus  sucklii  Jordan  &  Copeland  (1876),  Check  List,  156. 
0 — Catostomus  texanus  Abbott,  Proc.  Acad.  Nat.  Sci.  Phila.  473. 

Catostomus  texanus  Jordan  &  Copeland  (1876),  Check  List,  156. 
0— Catostomus  chloropteron  Abbott,  Proc.  Acad.  Nat.  Sci.  Phila.  473. 

Catostomus  chloropteron  Cope  (1865),  Proc.  Acad.  Nat.  Sci.  Phila.  85. 
6—  Catostomus  chloroptcrus  Jordan  &  Copeland  (1676),  Check  List,  156. 

Numerous  specimens,  not  differing  in  any  noticeable  respect  from 
stern  specimens  of  this  universally  distributed  species.  One  or  two 
them  have  only  ten  dorsal  rays. 


itbsonian 
lumber. 

Collector's 
number. 

Locality. 

Collector. 

Date. 

20191 

Dr.  Elliott  Cones 

do 

20194 

Family  CYPRINID^. 

Genoa  PIMEPHALES  Rafinesque, 
6.^  Pimephales  promelas  Bafinesque. 


0 — Pimephales  promelas 
Pimcphales  promelas 
Pimephales  promelas 
Pimephales  promelas 
Pimephales  promelas 
Pimephales  promelas 
Pimephales  promelas 
Pimephales  promelas 
Pimephales  promelas 
Pimephales  promelas 
Pimephales  promelas 
Pimephales  promelas 
Pimephales  promelas 
Pimephales  promelas 


Raf.,  Ich.  Oh.  94. 

Kiktland  (1838),  Rep.  Zool.  Oh.  194. 

Kirtland  (1838),  Bost.  Journ.  Nat.  Hist,  iii,  475. 

Storer  (1846),  Syn.  418. 

Agassiz  (1855),  Am.  Journ.  Sci.  Arts,  220. 

Putnam  (1863),  Bull.  M.  C.  Z.  8. 

Gunther  (1868),  Cat.  Fishes,  vii,  181. 

Jordan  (1874),  Ind.  Geol.  Surv.  224. 

Jordan  (1876),  Bull.  Buff.  Soc.  Nat.  Hist.  94. 

Jordan  (1876),  Mau.  Vert.  275. 

Jordan  &  Copeland  (1876),  Check  List,  146. 

Nelson  (1876),  Bull.  Ills.  Soc.  Nat.  Hist.  45. 

Jordan  (1877),  Bull.  U.  S.  Nat.  Mus.  ix,  32. 

Jordan  (1878),  Man.  Vert.  ed.  2d,  288. 
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Pimepikaks  prmdas  Jordan.  Cat.  Fishes  N.  A.  410. 
1856 — Pimephalm  famAaU*  Girard,  Proo.  Acad.  Nat.  Sot  Phila.  180. 

Pimcpkale$fa9daius  Girard  (185H),  Pac  B.  B.  8orv.  x,  934. 
1860—Plargyru$  melanocephalus  Abbott,  Proo.  Acad.  Nafc  8ol.  Phil*.  SB&. 

Pimephalm  ndanocephalua  Jordan  oV  Coprland  (1876),  Cheek  Lift,  146. 
lBM—Pimephato  milteii  Copk,  Proo.  Aead.  Nat.  Set  Pblla.  28*. 

Pimephalm  miUtii  GOnthrr  (1868),  Cat.  Fishes,  tU,  18L 

Pimephalm  niloU  Jordan  (1876),  Man.  Vert.  876. 
1866—  Pimepkalet  agauizii  Cofb,  Cyp.  Penn.  891. 

Pimiphal*  agauizii  Jordan  (1874),  Ind.  GeoL  Surv.  284. 

Numerous  specimens,  to  all  appearance  precisely  like  others  from  tht 
Ohio  River j  the  lateral  line  is  imperfect  and  extends  to  a  little  past  the 

beginning  of  the  dorsal. 

Genus  OOUESIUS  Jordan,  gen.  nov. 
7.— Couesius  DI8SIMILI8  (Ord.)  Jordan. 

1856- Leuoowmus  dissimilU  Grd.,  Proo.  Acad.  Nat.  Sot  Phlla.  18& 

Leuoodomus  dluimUb  Girard  (1858),  U.  8.  Pac  B.  B.  Exp.  x,  850. 

Smotilut  distimilU  Jordan,  Ball.  U.  B.  Geol.  Surv.  Terr.  1878,  It,  487. 
1877—Nocomi*  milneri  Jordan,  Ball.  Nat.  Mas.  z,  64. 

Ceraticktkys  milneri  Jordan  (1878),  BulLU.  8.  GeoL  Surv.  Terr.  It,  487. 

Ceratichtky$  milneri  Jordan  (1878),  Man.  Vert.  2d  ed.  307. 

This  species  was  first  described  by  Girard  from  specimens  from  tbi 
Upper  Missouri  region,  and  referred  by  him  to  the  genus  Leucommn 
(=8emotilus).  Ashe  did  not  describe  especially  its  dentition,  it  baa 
been  presumed  by  myself  and  others  that  the  species  really  was  a  tie 
motilu8}  and,  if  so,  probably  related  to  the  Eastern  Semotilus  bullaru 
'rhotheus  Cope),  a  species  without  the  usual  black  dorsal  spot. 

Specimens  collected  in  Lake  Superior  by  Mr.  J.  W.  Milner  were 
ately  described  by  me  as  Nocomis  (=zCeratichthys)  milneri,  without  a 
thought  as  to  the  necessity  of  compariug  them  with  one  of  Girard's 
Leucosomi. 

Comparison  of  the  numerous  specimens  collected  by  Dr.  Cones  with 
Girard's  description  and  my  own  leaves  no  doubt  whatever  in  my  miod 
as  to  their  identity  both  with  Leucosomus  dissimilis  and  Geratichthys  mil 
neri.  The  specific  name  dissimilis,  however,  cannot  be  used  lor  this 
species,  if  referred  to  Ceratichthys,  as  there  is  already  a  "  dissimili*71 
[Leuciscus  dissimilis  Kirtland)  in  the  genus  Geratichthys.  The  reprehen- 
sible custom,  so  ofteu  practised  by  Girard,  of  giving,  as  specific  names 
to  new  species,  names  already  borne  by  species  of  allied  genera,  always 
leads  to  confusion  as  the  boundaries  of  genera  are  changed.  If  referred 
to  Geratichthys,  then  the  species  should  stand  as  Geratichthys  milneri 
Jordan. 

Since  the  above  was  written,  the  author  has  reviewed  some  of  the 
characters  on  which  our  (torrent  genera  of  Cyprinidw  rest.  I  am  dis- 
posed to  agree  with  Professor  Cope  that  the  presence  or  absence  of  the 
single  tooth  forming  a  second  row  is  not,  in  most  cases  at  least,  a  good 
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generic  character,  as  it  is  subject  to  many  variations.  I  find,  however,  that 
an  those  species  which  have  two  teeth  in  the  smaller  row,  that  character  is 
Tery  constant.  1  find  also  that  in  those  genera  (Lnxilu8,Alburnop8,  Cera- 
Ite/Uhys,  Cliola,  etc.)  in  which  some  of  the  species  possess  two  teeth  in  the 
outer  row,  while  otbers  have  no  teeth  or  but  one,  those  species  with  two 
teeth  are  strikingly  different  in  general  external  characters  and  appear- 
since  from  the  others,  and  have  in  each  of  the  above  cases  been  already 
distinguished  as  subgenera  (Pliotogenis,  Hydrophlux,  Episema),  and  in 
all  but  one  have  received  distinctive  names.  The  Cyprinidce  are  small 
fishes,  of  low  organization,  and  the  very  numerous  species  are  very 
closely  related.  It  seems  advisable  to  divide  the  various  forms  related 
10  Leuciscus  into  groups  with  distinctive  names,  which  we  may  call 
•4  genera",  althongh  they  may  not  be  exactly  co-ordinate  with  the  gen- 
era of  some  family  less  rich  in  species.  To  combine  them  all  into  one 
ggenus,  as  has  been  attempted  by  Guuther  and  Valenciennes,  has  led 
only  to  confusion  and  the  almost  utter  loss  of  all  knowledge  of  the  spe- 
cies. Our  tests  of  a  "generic  character"  in  such  a  group  must  be,  Does 
it  hold  ?  Is  it  capable  of  exact  definition  and  determination  f  Does  it  set 
off  species  really  related,  from  others  of  more  remote  affiuities  %  At 
present,  the  character  of  the  two  inner  teeth  seems  to  fill  these  require- 
ments, and  it  is  therefore  held  provisionally  as  a  true  generic  character. 
It  may  be  premised  that  this  character  requires  verification  iu  several 
species  now  referred  to  Notropis^  Luxilus.  Cliola,  Rhinichthys,  etc. 

COUE8IUS,  gen.  nov. 

Type. — Leucosomua  dUsimilis  Grd.  =  Nocomis  milneri  Jordan. 

Characters. — LeucUcina,  with  the  fins  normal,  the  dorsal  over  or  slightly  posterior- 
to  ventrals,  the  basis  of  the  anal  short ;  mouth  normal ;  end  of  the  maxillary  bone 
'with  a  small  bnt  conspicuous  barbel;  scales  rather  small;  lateral  line  present;  in- 
testinal canal  short ;  teeth  2,  4-4,  2,  those  of  the  longer  row  hooked,  sharp-edged,  with- 
out grinding  surface ;  npper  jaw  protractile. 

This  genns  is  dedicated  to  Elliott  Cones,  one  of  the  very  foremost  of 
American  students  of  vertebrates,  to  whose  activity  as  a  collector  we 
owe  the  interesting  collection  which  is  the  subject  of  the  present  paper. 

The  following  analysis  of  the  genera  of  American  Cyprinidw  which 
now  seem  to  me  worthy  of  recognition  will  show  the  relatious  of  the 
genus  Couesius  to  its  affines. 

*.  Dorsal  fin  without  a  strong,  developed  spine;  ventral  fins  not  decurrent  on  the 

abdomen, 
t.  Pharyngeal  teeth  developed. 

X.  Dentary  bones  straight  and  flat,  united  throughout  their  length ;  mandible  much 

incurved,  tongue-like,  a  lobe  on  each  side  of  it 
at  base;  air-bladder  normal.    (Exoglossince.) 
a.  Teeth  hooked,  1,  4-4, 1,  without  grinding  surface ;  dorsal  fin  nearly  opposite 

ventrals ;  anal  basis  short ;  no  barbel ;  premax- 
illaries   not  projectile;   intestinal    canal    short. 

EXOGLO88UM. 
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t  Dentary  bones  arched,  well  separated  except  at  their  aymphyeia. 
i .  Air-bladder  suspended  in  the  abdominal  cavity,  surrounded  by  manyeoonav 

tfons  of  the  long  eiimentary  canal.  (Campothm 
U*m.) 
ft.  Teeth  4-4  or  1,  4-4,  0,  with  oblique  grinding  surface,  acareely  boobi; 

month  email,  inferior ;  upper  jaw  protrseab; 
doreal  over,  or  slightly  poaterior  to  vestas; 
bate  of  anal  abort ;  alimentary  canal  6  to  9  una 
the  length  of  the  body ;  no  barbel.. Csvrosrau. 
J$.  Air-bladder  oontignona  to  the  roof  of  the  abdominal  cavity,  and  aboretto 

alimentary  canal. 
f .  Intestinal  canal  elongate,  more  than  twlee  the  length  of  the 

peritoneum  usually  more  or  leas  black;  pre** 
illarles  projectile*    (  Ckotdrotfvmmti**.) 
d.  Each  jaw  provided  with  a  firm,  hard,  straight,  cartilaginous  piste, tftat 

of  the  lower  jaw  hard  and  conspicuous ;  peritoneal 
black;  intestinal  canal  elongate.   (Catsirsjan 
mm.) 
c.  Teeth  5-4,  club-shaped,  entire,  hooked,  with  a  broad,  oblique  grisduf 

surface;  dossal  fin  alightly  behind  Tenuis; 
anal  base  scarcely  elongate  (rays  9);  caudal  ft 
very  long,  with  numerous  accessory  rsyt  na* 
rent  on  the  caudal  peduncle ;  scales  rath*  r«n4 
loosely  imbricated;  lateral  line  present;  sffC 

jaw  protractile AcaocffliA 

dcL  Jaws  without  conspicuous  horny  plate. 

e.  Teeth  6-6,  compressed,  lanceolate,  erect,  very  alightly  bent  inwuii 

lower  jaw  sharp-edged,  with  a  knob  at  the  sjs- 
phyais ;  dorsal  over  ventrals ;  basal  caudal  its 

largely  developed;  scales  small Orthodox. 

ee.  Teeth  4-4. 
/.  Teeth  cultrifoini,  with  oblique  grinding  surface  and  little  or  do 

hook;  lips  attenuate,  without  sbeath;  rudiment- 
ary dorsal  ray  firmly  attached  to  the  first  devel- 
oped ray. 
g.  Lateral  line  complete ;  dorsal  over  ventrals ;  mouth  horizontal 

— Scales  very  small Zophendol* 

Scales  large HyikxiNathi'n 

gg.   Lateral  line    incomplete;   dorsal  behind  ventrals;   mouth 

oblique Colisccs. 

ff.  Teeth  short,  with  grinding  surface,  and  a  small  hook;  indi- 

mentary  dorsal  ray  separated  from  tbo  fi ret  de- 
veloped ray  by  membrane;  dorsal  scales  small. 

h.  Lateral  line  incomplete ;  no  barbel Pi  me  hi  ales. 

hh.  Lateral  line  complete;  maxillary  with  a  rudimentary  or  obso- 
lete barbel HvBORiiYNCHrs. 

ece.  Teeth  5-5  or  5-4,  with  grinding  surface  and  hook ;  dorsal  behind 

ventrals. 
i.  Lateral  line  incomplete ;  anal  base  short ;  scales  very  small. 

.  CnRO.«oxr& 
ii.  Lateral  line  complete;  anal  base  elongate;  scales  modente: 

basal  caudal  rays  largely  developed Lavish- 
IMF.  Intestinal  canal  short,  little  if  any  longer  than  the  body;  peritooeoa 

mostly  white.   (Leuciscina.) 
j.  Teeth  raptatorial,  those  of  the  main  row  more  or  less  hooked. 

*  Zophendum,  gen.  aw .  \  Vjv*  u  H>jhwrt<3|iwftwuw  *Ah*n*  <£«?*« 
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k.  Maxillary  without  barbel. 

I.  Anal  basis  considerably  elongate  (of  12  to  25,  rarely  fewer, 

rays);   belly  behind  ventrals  compressed  to  an 
edge ;  lateral  line  decnrved,  complete, 
m.  Teeth  5-6,  sharp  pbiu ted,  with  grinding  surface ;  anal  rays 

11  tO  15 NOTEMIGONUS. 

mm.  Teeth  2,5-5,2,  entire,  without  grinding  surface;  anal  rays 

13  to30 Alburnus.* 

II.  Anal  basis  shorter  (of  7  to  11  rays) ;  abdomen  not  compressed 

to  an  edge, 
n.  Teeth  1,3-3, 1,  withont  grinding  surface;  dorsal  behind  ven- 
trals; isthmus  very  wide Tiabooa. 

mi.  Teeth  in  the  main  row  4-4. 
o.  Opercular  and  mandibular  bones,  without  externally  visi- 
ble cavernous  chambers. 
p.  Teeth  with  grinding  surface  developed. 

q.  Jaws  with  a  hard,  bony  sheath,  resembliug  the  teeth  of 
Tttrodon  ;  teeth  4-4 ;  rudimentary  dorsal  ray  con- 
nected by  membrane.' Cociilognathus. 

qq.  Jaws  normal ;  rudimentary  dorsal  ray  attached, 
r.  Teeth  4-4  or  1,4-4, 1 ;  anal  basis  short  (rays  7  to  9). 

8.  8oales  very  small Algansea. 

m.  Scales  large. 

t.  Lateral  line  complete Hudsonius. 

it.  Lateral  line  incomplete CHRioi*E.t 

rr.  Teeth  2, 4-4, 2. 
u.  Dorsal  fin  over  or  slightly  behind  ventrals ;  anal 

basis  short  (8  or  9  rays) Luxilus. 

uu.  Dorsal  fin   much  behind  ventrals;    anal    basis 

elongate  (10  to  12  rays) Lythrurus. 

pp.  Tetth  without  masticatory  surface,  their  edges  serrate 
or  entire. 
v.  Lips  thin,  normal ;  lateral  line  complete. 

w.  Teeth  2,  4-4,  2 Notropis. 

ww.  Teeth  4-4  or  1,4-4,1 Cliola. 

to.  Lips  thin  ;  lateral  line  incomplete;  teeth  1,  4-4,  2. 

Protoporus. 
tot.  Lips  thick,  fleshy,  enlarged  behind ;  mouth  small,  in- 
ferior ;  dorsal  tin  beginning  in  front  of  ventrals ; 
teeth  4-4;  lateral  line  complete  ..Phknacobius. 
oo.  Opercular  aud  raandibulary  bones  with  externally  visible 
cavernous  chambers ;  teeth  1,  4-4,  0,  without 
grinding  surface ;  lips  normal ;  dorsal  over  ven- 
trals   Ericymba. 

mm.  Teeth  in  the  main  row  5-5  or  5-4. 
A.  Lateral  line  incomplete. 

B.  Dorsal  fin  over  ventrals;  scales  large;  teeth  4-5,  with 

grinding  surface Hemitrkmia. 

BB.  Dorsal  fin  behind  ventrals ;  scales  small ;  teeth  2,  5-5,  2 
(or2,5-4,2),  without  griuding  surface.  Phoxin  us. 

AA.  Lateral  line  complete. 

C.  Teeth  raptatorial,  entire,  without  grinding  surface,  2, 

5-4  or  5,  2  or  1. 


" Alburnus  Heckel  =  Eichardsonius  Grd. 

Whriope,  gen.  nov. ;  type  Hybopsit  tyfrenatu*  Oo^% 
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D.  Teeth  eubeonic,  little  hooked,  wide  set. 

PrrcHOCHiLDi. 
DD.  Teeth  oompressed,  hooked,  close  net. 
—  Candal  peduncle  very  Blender,  the  banal  caudal  nyi 

mnch  deTdoped Gill 

Caudal  pednncleatoot,  the  baaal  oaudal  rajs  little 

deTdoped • Tkustis.* 

CC.  Teeth  roptatorial,  with  deTdoped  grinding  euriaee. 

E.  Teeth  2, 5-4  or  6, 9  or  1 8QUALroa.t 

EE.  Teeth  4-6  or  5-6 LeoooM 

ft.  Maxillary  with  a  •mall  barbel;  teeth  hooked. 
F.  Premaxillaries  projectile,  a  groove  aeparating  the  nppor  h) 

from  the  forehead. 
G.  Teeth  2,  4-6-2,  without  grinding  surface ;  barbel  mints, 
not  at  the  end  of  the  maxillary;  dorsal  mote  ex 

leas  poaterior  to  ventrals Sbmotium. 

GG.  Teeth  2,  5-4, 2,  or  2, 6-6, 2,  with  grinding  eurfisee;  barW 
terminal. 
—  Candal  fin  symmetrical,  the  mdimental  baaal  rays  Httfe 

developed 8%marrsnKoM 

.  Candal  fin  nnaymmetrical,  the  mdimental  baaal  raji 

largely  developed PooomcBiHTa 

GGG.  Teeth  in  the  principal  row  4-4;  barbel  terminal. 

I.  Teeth  without  grinding  surface. 

J.  Dorsal  behind  ventrals;  scales  small;  teeth  mostly  1, 

4-4,1 Apooofb. 

JJ.  Dorsal  over  ventntls  or  slightly  posterior;  scales  moder- 
ate or  rather  large. 

K.  Teeth  4-4,  or  1,  4-4, 1 Cbraticbthys. 

KK.  Teeth  2,4-4,2 Couesits. 

II.  Teeth  with  developed  grinding  surface. 

L.  Dorsal  fin  more  or  less  directly  above  ventrals ;  scales 

large ;  teeth  2, 4-4,  2. 
LL.  Dorsal  fin  wholly  behind  ventrals ;  scales  small ;  teeth 
4-4 Agosul 

FF.  Premaxillariea  not  projectile;  teeth  mostly  2,  4-4,  2,  with- 
out grinding  snrf ace;  scales  small;  dorsal  behind 

ventrals  ;  barbel  terminal Rhinicbthys. 

jj.  Teeth  molar,  of  the  grinding  type,  two  or  three  of  the  main  row 

blnnt  aud  much  enlarged ;  teeth  in  three  rows, 
the  outer  deciduous,  2  or  3,  2,  5-4,  2,  2  or  3. 

M.  Upper  jaw  not  protractile;  no  barbel;  dorsal  fin  beginning  behind 

ventrals Mylopharodok. 

MM.  Upper  jaw  protractile ;  maxillary  with  a  barbel ;  dorsal  over 

ventrals MYLOCHnxs. 

ft.  Pharyngeal  teeth  quite  mdimental,  replaced  by  a  somewhat  uneven  ridge  of  the 

boue.    (Graodontinw.) 

N.  Dorsal  fin  short,  without  spinous  ray,  opposite  ventrals;  anal 

basis  short;  mouth  small,  without  barbel,  the 
upper  jaw  somewhat  the  larger ;  intestinal  canal 
short;  lateral  line  complete Graodcs. 

*  Telestes  Bonaparte  =  Tigoma,  Siboma,  and  Clinostomus  Ord. 

t  Sqitalins  Bonaparte  =  Cheonda  Grd. 

t  Leucos  Heckel  =  Myloleucus  Cope. 

}  Symmetrwru*}  gpu.  uov.*,  \>v,\fe  ?ogo*V&XV|%  axq\jrewt«t  B.  &  G. 
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.  Dorsal  fin  with  a  strong  spine,  which  is  composed  of  two,  the  posterior  received 

into  a  longitudinal  groove  of  the  anterior ;  inner 
border  of  the  ventral  fins  adherent  to  the  body 
dorsal  behind  ventrals;  teeth  hooked,  withont 
grinding  surface.    (Plagopterince.) 

O.  Body  with  small  scales ;  teeth  2, 4-4, 2 ;  no  barbel Lkpidomeda. 

OO.  Body  naked. 

P.  Teeth  1,4-4,1;  no  barbel Meda. 

PP.  Teeth  2,5-4,2;  a  barbel  at  the  end  of  the  maxillary Plagoptekus. 

The  relations  of  the  European  and  American  genera  of  Cyprinidw  may 
be  approximately  indicated  by  the  following  grouping.  The  clusters  of 
genera  here  indicated  as  "groups"  have  about  the  value  attached  by 
the  tfc ultra  conservative"  writers  to  their  "genera".  The  subfamilies 
here  recognized,  of  Chondrostomatince,  Leuciscince,  and  Abramidincc,  are 
very  closely  connected  by  their  American  representatives,  perhaps  too 
closely  for  recognition.  The  group  Qraodontince  is  admitted  provision- 
ally, the  singular  character  ascribed  to  the  genus  Oraodus  being  pos- 
sibly erroneous.  I  have  not  examined  the  intestines  of  Rhodeus  and 
LeucoSj  and  their  positions  iu  the  series  may  require  change.  The  type 
of  the  European  genus  Squalius  has  a  narrow  grinding  surface  on 
its  teeth,  and  it  is  congeneric  with  the  species  referred  by  Girard  to 
Ckeonda.  In  like  manner,  our  current  genera  Richardsonius,  Tigoma, 
and  Myloleucus  are  equivalent  to  Alburnus,  Telestes,  and  Leucos. 

European  genera  are  designated  by  an  asterisk  (*) ;  genera  common 
to  Europe  and  America  by  a  dagger  (t). 


Subfamily  CAMP08TOMATIN.E. 
Campostama  Agassiz. 

Subfamily  CHONDROSTOMATIN.fi. 
Gronp  Acrochili. 

Acrockilus  Agassiz. 
Gronp  Chondrostomata. 

Chondrorhynchus*  Heckel. 

Chondroatoma*  Agassiz. 
Gronp  Orthodontes. 

Ortkodon  Girard. 
Group  Lavinle. 

Lavinia  Girard. 
Group  Rhodei. 

Rhodcw*  Agassiz. 
Group  Chrosomi. 

Chro8omit8  Rafinesque. 
Group  Hybognathi. 

Zophendum  Jordan. 

Hybognathus  Agassiz. 
'     Coliscus  Cope. 

Pimcphales  Rati n esq ue. 

Hyborhynchu8  Agassiz. 

Subfamily  EXOGLOSSIN^. 

Ejcoglo88um  Rafinesque. 

Subfamily  GRAODONTIN^E. 
Graodus  GUnther. 


Subfamily  LEUCISCIN^. 
Group  Tiarog.e. 
Tiaroga  Girard. 

Group  COCHLOGNATHI. 

Cochlognathus  Baird  &  Girard. 
Group  Luxlli. 

Algansea  Girard. 

Hudsonins  Girard. 

Chriope  Jordan. 

Cliola  Girard  (Codoma,  Cyprinella, 
etc.). 

Protoporus  Cope. 

Notropis  Rafinesque. 

Lythrurus  Jordan. 

Luxilus  Rafinesque. 
Gronp  Ericymb^e. 

Ericymba  Cope. 
Group  Phenacobii. 

Phmacobxw  Cope. 
Group  Riiiniciithyes. 

Rhinichthyes  Agassiz. 
Group  Ceratichthyks. 

Agosia  Girard. 

Ceratichthys  Baird. 

Apocope  Cope. 

Couo8iu8  Jordan. 

Platygobio  Gill. 


(W          BULLETIN  UNITED  STATES  GEOLOGICAL  8UBTET.                ■ 

Subfamily  LEUC18CINJS. 

Bobfamfly  ABBAMEDIEUB.                      1 

Groap  Gobiombs. 

Group  Abbamidks.                           Il 

Qobio*  Cavier. 

Lemoaspims*  HeokeL                      le 

SemotUus  Bafinesqae. 

ifotearifosnif  Baflnesqne.               I' 

8yMnetntnuJorda.il. 

<4fomit*  Cnvier.                          1 

Pogonicktky  Girard. 

BUmm  HeekeL                            1 

Group  Twcfi. 

^famnif  t  HeekeL                       1 

2li»tt>#  Cnvier. 

^•ptesf*  Agassii.                          1 

Gronp  Mylochuj. 

Group  Pklxcl                                  1 

MylockHus  Agassi*. 

PsfoNts*  Agsssli                           1 

Group  Mylofharodqktbs. 

Soblamily  PLAGOFTEBIN M.                 1 ■ 

MylopKorodon  Ayrea. 

XqrfdosMffe  Cope.                         1. 

Group  Lcucisci. 

Plagopteru$  Cope.                          1 

&Mrdi*iu9*  Bonaparte. 

ATeaa  Gtawd.                                 1 

Id***  Heokel. 

Subfiunily  AULOPTGINJ5.                    .  1 

Ptjfckockil**  Agassis. 

AubpnS  HeekeL                        1 

Gila  Baird  &  Girard. 

Subfamily  BARBING. 

2eferfei*t  Bonaparte. 

Bsretit*  Cnvier. 

jfyualiiu't  Bonaparte. 

Subfamily  CYPBDONJS. 

Pkoxinusm\  Agassis. 

Groop  CTFsnri. 

Pfotittattiff  HeokeL 

.    Cjprfoms*  Iiinname. 

XeHOMM  HeokeL 

Group  Cnuaan. 

Leudsous  Cavier. 

Gsnastis**  NHssoii. 

The  following  species  are  to  be  referred  to  the  genns  Coicemj;— 

Oouesius  dissimiliSj  =  LeucoBomus   diwiwtitts  Girard;    Couc*iu$  pro* 

themius,  =  Oeratichthys  prosthemius  Oope;   Gotieriift   *gttamife»t««,  = 

Ceratichthys  squamilentUH  Cope ;  Cotfewtc*  physignalhus,  =  CcratiMhp 

physignathus  Cope. 

In  0.  dwsimilis,  the  dorsal  flu  is  almost  directly  over  the  ventrals;  tbe 
mouth  is  large  and  quite  oblique,  the  jaws  being  about  equal;  the  maxil- 
lary barbel  is  very  distinct;  the  scales  are  about  11-70-9.  In  the  collec- 
tion are  50  specimens  of  all  sizes,  from  one  inch  in  length  to  about  five. 


Smith  sou  lan 
number. 

Collector's 
number. 

Locality. 

Collector. 

Date. 

21306 

(?) 

Dr.  Elliott  Coaea 

rt). 

Genus  BH1NICHTHYS  Agassiz. 
8.— Rhinichthys  maxillosus  Cope. 

1864— Iihinichthys  maxillosus  Cope,  Proc.  Ac.  Nat.  Sci.  Phila.  278. 

Bhinichthys  maxillosus  GCkthkr  (1868),  Cat.  Fishes  Brit.  Mas.  vii,  190. 
Rhinickthys  maxillosus  Jor.  (18T3),  Ball.  U.  S.  Geol.  Sur.Terr.  iv,426. 

Forty-three  specimens  of  this  species  were  obtained,  from  one  to  four 
inches  in  length.  The  species  is  somewhat  intermediate  between  tbe 
Eastern  R.  cataractce  (R.  nasutus  Ag.)  and  R.  atronasus.  The  specimens 
agree  well  with  Professor  Cope's  figure  in  the  Report  of  the  Ichthyology 
of  Lieutenaut  Wheeler's  Explorations,  but  they  differ  slightly  in  propor- 
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tions  from  the  original  description.  Rhinichthys  dulcis  Oirard  is  appar- 
ently a  different  fish,  similar  to  and  probably  identical  with  Rhinichthys 
obtu&u8  Ag.  (=zRhinichthy8  lunatus  Cope). 

Genus  CLIOLA  Girard. 

9. — Cliola  ohloba  Jordan,  sp.  nov. 

A  small  pale  species,  resembling  a  Notropis,  Body  slender,  com- 
pressed, resembling  in  form  that  otXotropis  rubrifrons  Cope,  the  greatest 
depth,  at  the  begiuning  of  the  dorsal,  contained  about  five  times  iu  the 
length.  Head  rather  small,  4£  in  length,  the  eye  rather  large,  longer 
than  snout,  formiug  about  one-third  the  length  of  the  head,  about  equal 
to  the  width  of  the  interorbital  space ;  mouth  small,  quite  oblique,  the 
lower  jaw  included  when  the  mouth  is  closed,  the  maxillary  scarcely 
reaching  to  the  front  of  the  eye. 

Scales  very  large,  4-35-3,  about  12  in  front  of  the  dorsal  fin ;  body 
entirely  scaly  except  the  thoracic  region  ;  lateral  line  decuryed  in  front, 
thence  nearly  straight. 

Dorsal  fin  beginning  about  midway  of  the  body,  directly  over  the  ven- 
trals,  rather  high,  its  rays,  I,  7 ;  anal  flu  short  and  high,  I,  7;  pectorals 
not  reaching  nearly  to  ventrals,  the  latter  almost  to  vent. 

Teeth  hooked,  without  masticatory  surface,  in  one  row,  4-4. 

Coloration  quite  pale;  back  greenish ;  cheeks  and  sides  with  a  silvery 
band,  belly  white.  No  spots  on  the  fins  except  sometimes  a  duskj  shade 
at  base  of  caudal ;  no  dusky  or  plumbeous  shading  ou  the  body. 

Length  of  types  about  2£  inches  each.  There  are  twelve  of  these 
typical  examples,  numbered  20193  in  the  United  States  National 
Museum. 

The  affinities  of  this  small  species  seem  to  be  rather  with  the  Texan 
species,  C.  vivax&nd  C.  telox,  than  with  the  other  forms  now  referred  to 
this  genus. 


Smithsonian 
number. 

Collector's 
number. 

Locality.                    .               Collector. 

Date. 

20193 

(?) Dr.  Elliott  Coues 

.-../?!. 

i 

1 

Genus  PKOTOPOliUS   Cope. 

10.— -Peotoporus,  sp.  nov.  f 

Mixed  with  the  specimens  of  Cliola  chlora  were  several  individuals 
in  poor  condition,  with  the  teeth  4-4,  booked,  without  grinding  surface, 
and  the  lateral  line  incomplete.  If  this  latter  character  is  perruaueut, 
and  a  lateral  line  is  uot  developed  with  age,  the  species  is  perhaps  refer- 
able to  the  genus  Protoporus.  The  only  species  of  that  genus,  P.  domninus 
Cope,  has  two  rows  of  teeth  (teeth  2, 4-4, 1),  so  that  the  present  species^if 
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a  Protoporwt,  is  at  least  specifically  distinct.    My  specimens  are,  however, 
neither  adult  nor  in  good  condition,  and  I  prefer  to  leave  the  tast  a|  I 
describing  a  new  species  to  some  later  observer. 

Family  HYODONTIDiE. 

Genns  HYODON  Le  Sueur. 

11. — Htodon  {Elattonistius)  cheysopsis  Eich. 

Gold  Eur.     tfnrlhern  Mooneye.     "Xaccaffth." 

1823— ByaSou  cladttliis  Eicu.,  Frnnkliti's  Journal,  716.    (Not  of  Le  Snenr.) 
ItftO— Ihjwlo*  ehryioptu  IUl'ii.,  Fulliiu  B.r.-Atn.  iii,S38. 

Uyodon  i-krgioptii  DkKav,  Now  York  Fannji,  Fishes.  IS42,  3C.7. 

Hiioi!oh  t-hriM't'"!'  Stohek,  S}-rjfi]i"iB  Fishes  N.  A.  Iri4fi,  4<>H. 

ByoAoa  clirytopsin  Jordan,  Bull.  L'.  S.  Nut.  Mus.  *.,  07,  lttfd. 

Byodon  t-hrytoptU  JORDAN,  Mao.  Vert.  ml.  2d,  277,  lfflrt. 

Hyodoit  ehr>jsopnie  JOkdan,  Bull.  Hayden's  Geol.  Surv.  Terr.  lv,  429. 

This  beautiful  species  was  first  described  by  Richardson  from  spwi 
mens  obtaiued  in  tbe  Saskatchewan  region.  For  a  lime,  after  Kichard' 
son's  day  the  species  was  kept  alive  by  compilers,  but  for  the  tast  twenty 
five  years  it  has  been  generally  ignored  or  considered  a  men  syiioujo 
of  Hyttdou  terginm.  For  its  rediscovery  Bcieuce  is  indebted  to  the  col' 
lection  now  under  consideration.  Its  resemblance  to  II.  ttrgftiu  is  Ml 
very  great ;  the  body  is  very  much  more  compressed  than  iu  the  latin 
speciew,  the  abdomen  being  almost  cult  rate,  while  the  dorsal  fin  is  reduce! 
iu  size,  having  ouly  about  nine  developed  rays.  In  view  of  these  \>em 
liarities,  Dr.  Gill  and  myself  have  proposed  for  it  the  subgeneric  uauwot 
Eiattonhtiux.  At  present,  Elattomutim  is  considered  as  a  subgenus ol 
Hyodott,  but  if  no  intermediate  forms  occur  it  may  require  elevation  W 
full  generic  rank.  The  following  analysis  of  the  species  of  Hyotlox  give* 
the  principal  distinctive  characters  of  the  three  species  now  known: 
Elattoniatius  chryxipxtii,  Hyodoa  tergUuH  Le  S.,  and  Hyvdon  selenop*  Jor- 
dan &  Bean. 

'.  Dorsal  liu  reduced,  and  with  only  about  nine  fully  developed  rays ;  abdomen  scliiqii; 
carina  ted  (EfultonlsiiNS): 
1.  Dorsal  Hu  very  small.  ••(  a  limit  niiii1  tfa'Wiijitrt  lays  (Ix-sidt's  the  two  i 

nients),  the  length  of  its  longest  rays  half  greater  than  the  length  of  the  h»seof 
tbe    tin;  body  deep,  closely  compressed,  Ibe  belly  strongly  cariunted  both  befatt 
and  behind  veotrals;  eye  uioderatu  (about  3)  in  head);  stales  rather  closely 
l)rieated,  5-"jS-f<;  pectoral  fins  falcate,  nearly  as  long  as  the  head,  nearly  or  qi 
reaching  ventrals;  anal  with  IK'  or  111  developed  rays  ;  bead  H  in  length  ;  deptb 

3j iiuiwuT 

••.  Dorsal  fin  moderate  and  with  eleven  or  twelve  fully  developed  rays;  abdoiD« 
more  or  less  obtuse  (Hyodoa) : 
t.  Dorsal  fin  larger,  of  about  12  developed  rays;  its  longest  rays  scarcely  longer  tlao 
the  base  of  the  fin;  form  of  body  intermediate;  the  belly  iu  front  of 
obtusely  carinalcd;  eye  large,  iiuont  3  in  bend  ;  scales  medinm,  5-58-8;  peclonl 
fins  decidedly  shorter  i.Uau  head,  not  reaching  nearly  to  ventrals ;  anal  ray*  ** 
or  29;  head,  4$  in  length,  ttas4«tfXx«tawrt^ tkaoisik 
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.  Dorsal  fin  moderate,  of  11  or  12  developed  rays,  nearly  as  long  as  high  in  front ; 
body  elongate,  not  greatly  compressed ;  the  belly  in  front  of  ventrals  transversely 
rounded,  not  carinated  ;  eye  very  large,  about  2|  in  head ;  scales  loosely  imbri- 
cated, 4-50-7 ;  pectoral  fins  considerably  shorter  than  head,  not  reaching  nearly 
to  ventrals ;  anal  rays  27 ;  head  4£  in  length  ;  depth  abont  4 sklenops. 

Numerous  specimens  are  iu  the  collection,  obtained  by  Dr.  Cones  in 
akiug  Ash  River,  a  tributary  of  the  Upper  Missouri,  Jnne  26, 1874. 

Family  SALMONID^. 

[  obtained  no  Salmonidce  from  any  of  the  Missouri  or  Milk  River  waters,  bat  found 
i  family  abounding  in  the  lake  and  river  headwaters  of  the  Saskatchewan.  The 
Mary's,  for  instance,  was  fall  of  the  beautiful  trout  identified  by  Prof.  Jordan  as 
larki  var.  aurora,  and  in  Chief  Mountain  Lake,  at  an  elevation  of  abont  4,000  feet, 
Great  Mackinaw  Trout,  CrisHvomer  namayoush,  was  very  plentiful.  There  being  no 
kle  in  the  party  stoat  enongh  to  handle  these  fellows  with,  the  men  used  to  catch 
m  with  hooks  made  from  the  handles  of  camp-kettles,  attached  to  a  piece  of  tent- 
e  and  baited  with  salt  pork ;  usually  poshing  out  on  the  lake  on  a  raft,  and  haul- 
in  the  game  just  as  a  fisherman  wonld  take  cod.  I  think  there  are  in  these  same 
Sera  one  or  two  other  Salmonidce,  besides  the  two  Whitetish. — C] 

Genus  COREGONUS  Linnams. 
12.— Coregonus  couesi  Milner. 

Chief  Mountain  WhitefUh. 

1 — Coregonus  couesi  Milner,  Rept.  Com.  Fish  and  Fisheries  for  1872-73, 88. 
Coregonus  couesi  Jordan  &  Copeland,  Check  List  Fishes  N.  A.  145, 1876. 
Coregonus  couesi  Jordan,  Man.  Vert.  2d  ed.  276, 1878. 
Prosopium  couesi  Milxrr,  M8S.— Jordan,  Man.  Vert.  2d  ed.  362,  1878. 
Coregonus  couesi  Jordan,  Bull.  U.  S.  Geol.  Surv.  iv,  429,  1878. 

This  interesting  species  was  described  by  Mr.  Milner  from  the  speci- 
n  in  the  present  collection.  I  have  nothing  new  to  add  to  his  very 
nplete  account. 


tithftonian 
lumber. 

Collector's 
number. 

Locality. 

Collector. 

Date. 

14146 

1183 

CM q{  Mountain  I-4*W « -,.--,- 

Dr.  Elliott  Cones 

Aug.  19, 1874. 

13.— -Coregonus  quadrilateralis  Richardson. 

Menomonee  Whitefish.    Shad-waiter. 

3 — Coregonus  quadrilateralis  Richardson,  Franklin's  Journal,  714. 

Coregonus  quadrilateralis  Richardson,  Fauna  Bor.-Am.  iii,  204,  pi.  89,  f.  1. 

Coregonus  quadrilateralis  Cuvier  &  Valenciennes,  Hist.  Nat.  des  Poiss.  xzi,  512. 

Coregonus  quadrilateralis  DeKay,  New  York  Fauna,  Fishes,  249, 1842. 

Coregonus  quadrilateralis  Stoker,  Synopsis  Fishes  N.  A.  453,  1846. 

Coregonus  quadrilateralis  Aoassiz,  Lake  Superior,  351,  1850. 

Coregonus  quadrilateralis  GOnther,  Cat.  Fishes  Brit.M.u%.  Vv,  \Sftl ,  Yl^% 
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Coregonus  fu*drilaUr*U$  Milnkb,  Bept.  Comnu  Fiab  and  Flahecfaa  fer  18TW3, 

49,1874. 
CtaajoiMf  gaurirUaftralif  Jordan  4k  Cofsland,  Check  Lias  FSibci  K.  A.  lfi, 

1876. 
Coregonus  quairilaiermlis  Jordan,  Has.  Vert.  ed.  2d,  276,  1878. 
PftMopiam  g«ai{HIatora/0,  Milner,  M88.— Jordan,  Han.  Vert.  ed.9d,  276, 187b. 
Cortgonus  (Prosopium)  qmadrilattralis  Jordan,  BalL  U.  8.  GfeoL  8arv.  iv,  489, 

187a 
1851— Cortgonus nvae-amglicB  Prescott, Silliman's Am. Jooro. 80. Arts,  xi, 342. 
Coregonus  nowB+mgUm  GfomncR,  CakFiahea  Brit.MiM.Ti,  106,1887. 

A  single  specimen,  in  poor  condition,  bnt  probably  referable  to  this 
species,  is  in  the  collection.  The  bead  is  somewhat  crashed,  so  that 
the  form  of  the  month  is  not  shown.  Both  this  species  and  the  preced- 
ing belong  to  a  well-marked  sobgenns,  called  by  Mr.  Milner  Promfhuk 


Smithsonian 
number. 

Collector's 
uambtr. 

Locality.. 

CoDeetor. 

Data. 

8190* 

1179 

Chief  Ifmirtatn  Lak* 

▲a*.  18,  UK 

Genns  ORI8T1VOMER  Gill  &  Jordan. 
14.— Cristivomer  namayoubh  (Walbanm)  Gill  &  Jordan. 

Mackinaw  Trout.    Croat  Lake  Trout.    Long*.    Togme. 

1792 — Namaycush  salmon  (not  "  Salmo  namaycush",  as  quoted  by  authors)  Pennant,  Art- 
tic  Zoology,  Introduction,  141 ;  vol.  ii,  139.    (British  America.) 

Salmo  namaycush  Walbaum,  AxWi  Pise.  p.  — . 

Salmo  namaycush  Bloch,  Schneider,  Syst.  Ich.  1801. 

Salmo  namaycush  Ricn.,  Fauna  Bor.-Amer.  iii,  179,  pi.  79,  and  pL  85,  f.  1, 18%. 

Salmo  manycash  (sic)  Kirtland,  Rept,  Zool.  Ohio,  105, 1838. 

Salmo  namaycush  Kirtland,  Boat.  Journ.  Nat.  Hist,  iv,  25,  pi.  3,  f.  2, 1842. 

Salar  namaycush  Cuv.  &  Val.,  Hist.  Nat.  des  Poissons  xxi,  348, 1848. 

Salmo  namaycush  Aoassiz,  Lake  Superior,  331, 1850. 

Salmo  namaycush  GCnther,  Cat.  Fishes  Brit.  Mns.  vi,  123, 1867. 

Salmo  namaycush  Milner,  Kept.  Comm.  Fish  aud  Fisheries  for  1872-73, 38, 1874. 

Salmo  namaycush  Sucklky,  Monograph  Genns  Salmo,  151, 1874. 

Salmo  namaycush  Jordan,  Mao.  Vert.  260, 1876. 

Salmo  namaycush  Nelson,  Bull.  Ills.  Mas.  Nat.  Hist.  44, 1876. 

Salmo  namaycush,  Jordan,  Mau.  Vert.  ed.  2d,  272, 1878. 

Cristivomer  namaycush  Gill  &  Jordan,  MSS. — Jordan,  Man.  Vert.  ed.  2d,  359, 
187H. 

Cristivomer  namaycush  Jordan,  Bull.  U.  S.  Geol.  Surv.  Terr,  iv,  430,  1878. 
1817— Salmo  jmllidus  Rafinksquk,  Am.  Month.  Mag.  and  Critical  Review,  120.    (Lab 

Chaiuplain.) 
1818— Salmo  amethystus  Mitciiill,  Jonrn.  Acad.  Nat.  Sci.  Phila.  ▼.  1,  410.     (Great 
Lakes.) 

Salmo  amethystus  DrKay,  Now  York  Fauna,  Fishes,  240,  pi.  76,  1848. 

Salmo  amethystus  Stoker,  Synopsis  Fishes  N.  A.  193,  1846. 
1842—Salmo  confinis  DkKay,  N«w  York  Fauna,  Fishes, 238.    (Louis  Lake,  N.  Y.) 

Salmo  confinis  STOttiRU,&vno^%\»¥\sk>M&l&.  k.Y&^'NSRfc* 

Salmo  confinis  SccKiAY^ono^^iQtWi^^^^m^A^A^l^ 
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Salmo  con  finis  Jordan,  Man.  Vert.  261, 1676. 

Salmo  confinis  Jordan,  Man.  Vert.  ed.  2d,  273, 1878. 
1850 — Salmo  symmetrica  Piiescott,  Silliuian's  Am.  Jouru.  Sci.  Arts,  2d  series,  xi,  340, 
1850.    (Lake  Winnipiseogee.) 

Salmo  symmetrica  Sucklky,  Monograph  Genus  Salmo,  157, 1874. 

Salmo  symmetrica  Jordan,  Man.  Vert.  261, 1876. 

Salmo  symmetrica  Jordan,  Man.  Vert.  ed.  2d,  273,  1878. 
1863 — Salmo  toma  Hamlin,  Second  Annual  Kept.  Nat.  Hist,  and  GeoL  Maine  for  1862, 
p. — .    (Lakes  of  Maine.) 

Salmo  toma  Hamlin,  Rept.  Comm.  Fisb  and  Fisheries  for  1872-73,  354, 1874. 
1864 — Salmo  adarondacus  Norris,  Angler's  Gnide,  p.  — .    (Adirondack  Region.) 

The  head  and  caudal  fin  of  a  large  specimen  from  Chief  Mountain 
Lake.  It  does  not  differ  in  any  obvious  respect  from  Lake  Michigan 
specimens.  On  examination  of  specimens  supposed  to  be  typical  of  each 
of  the  various  nominal  species  included  above,  I  am  unable  to  see  that 
thejr  differ  in  any  respect  likely  to  prove  constant. 


Smithsonian 
nnmbor. 

Collector's 
Dumber. 

Locality. 

Collector. 

Date. 

21200 

1178 

Chief  Mountain  Lake 

Dr.  Elliott  Couea 

Aug.  18, 1674. 

Genus  SALMO  Linnseus. 

Subgenus  SALAR  Valenciennes. 

15.— Salmo  stomias  Cope. 

Big-mouthed  Trout. 

1872 — Salmo  (Salar)  stomias  Cope,  Hayden's  Geol.  Surv.  Wyoming  for  1870,  433. 
Salmo  stomias  Cope,  Hayden's  Geol.  Snrv.  Montana  for  1871,  470,  1872. 
Salmo  stomias  Cope  &  Yarrow,  Wheeler's  Expl.  W.  100th  Mer.  v,  684,  1876. 
Salmo  stomias  Hallock,  Sportsman's  Gazetteer,  346, 1877. 
Salmo  stomias  var.  stomias  Jordan,  Man.  Vert.  ed.  2d,  358,  1878. 
Salar  stomias  Jordan,  Catalogue  of  Fishes  N.  A.  431, 1878. 

This  species  is  represented  in  the  collection  by  a  single  head,  5£  inches 
in  length,  accompanied  by  the  caudal  tin.  Before  seeing  specimens  of 
this  species,  I  had  presumed  that  it  might  have  been  based  on  someone 
of  the  numerous  varieties  of  Salmo plcur Ulcus  Cope.  There  can  bo,  how- 
ever, no  doubt  of  its  specific  distinctness.  The  following  description  is 
taken  from  this  head,  No.  21199,  from  Chief  Mountain  Lake : — 

Head  very  long,  rather  pointed,  broad  and  flat  above,  not  carinated  ;  the  snout  not 
at  all  gibbous  or  convex  irom  the  eyes  forward,  the  head  thus  having  a  depressed  aud 
pike-like  appearance. 

Month  very  wide,  the  broad  curved  maxillary  reaching  much  beyoud  the  eye ;  eye 
moderate;  snout  in  this  specimen  prolonged,  emarginate  at  the  end,  receiving  the 
swollen  tip  of  the  lower  jaw  ;  caudal  iin  scarcely  emarginate  autV  vuiv^qXAa^  *&  \* *0as> 
head. 

Bull.  iv.  No.  4 4 
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lljoid  \>oup  willi  a  baud  of  rather  strong  teeth.  Thin  rlinrarti-r  v.  ill  at  taoMsaan 
i:  I  mm  i7  jiltwIWwi.  wfafefa  has  similarly  wiiail  scales,  us  that  tp«M  never  hiwliji 
WMft;  tin:  nfcrilana  of  tbU  lish  arc-  tbUWfuul  us  much  with  5.  clarki  and  5.  *™lt 
M  with  «j)i(nniii  unci  phwHfww,  From  both  S.  htvrhaici  and  .S'.  clarki  it  diflcr> 
ttii'  form  of  tin?  bi-nd  and  nimill  ti/t-  of  the  scale*;  Iroiu  8.  hmtliairl  notably  jn  Uiefu 
nt  the  rautlitl  tin.     The  following  are  Ibu  tnennuretncntB  of  the  Itettd  : — 

Snout  in  head  ^  :  oyo  in  head  t'J  ;  tatowAlta]  i^nei  In  brail  3j  ;  mamillary  iu  hi 
'->i;  mandible  in  bead  U  ;  length  of  bend  in  inches  Sj-  The  enoot  aud  boiir*  at  J. 
Ms  doubtlessly  shorter  iu  the  Il-iiuiU  . 


Bmlthaonln 

CoBeetor's 

Locality. 

■— . 

Dm. 

11198 

1U> 

"«■  ----- 

AofrSfl 

16,~8aj>mo  GLAKKI  Bicti. 
Tar.  aurora  (Grd.)  (Jill  &  Jordan. 

afu*nirf  Riwr  Treat.     Pfa*  Treat 
V«.  darkL 

1838— Sofno  olartti  Richardsc-v,  Fanna  Bor.-Amer.  Ill,  225. 

Salmo  clarkii  Btorfr,  Synopsis  Fishes  N.  Am.  197,  1846. 

Solno  clnrtii  Huibbbt,  Frank  Forrester's  Fiah  and  Fiahiog,  Son1-  **.  1K>°- 

Satmo  clarkii  Suckley,  Nat.  But.  Wash.  Terr.  3M,  1860. 

Salmo  clarkii  Suckley,  Monograph  Genus  Salmo,  112,  1874. 

Salmo  clarkii  Jordan,  Han.  Vert.  ed.  2d,  359,  1678. 

Solar  clarkii  Jordan,  Bull.  U.  S  Geol.  Snrv.  Terr.  430, 1878. 
1656— Furio  aUllatat  GtiD.,  Proc.  Ac.  Nat.  Sc.  Phila.  219. 

Fario  slellalii)  Gikard,  U.  S.  Pac.  K.  R.  Exp.  Fish,  316.  pi.  69,  f.  5-8. 

Fario  xtcllalu)  Sccklky,  Kat.  Hist.  Wash.  Terr.  346,  1860. 
l'Cl— Salmo  brericavda  Suckley,  Ann.  N.  Y.  Lye.  Nat.  Hist,  vii,  308. 

Solma  bnricauda  Gu«thek,  Cat.  Fiabea  Brit.  Mu'.  vi,  120,  1D67. 

Salmo  brericauda  BcOKLKY,  Monograph  Geo.  Salmo,  140,  1874. 


lSJG— Fario  < 


■O 


Var.  aurora. 
a  Grd.,  Proc.  Ac.  Nat.  8c.  Phila.  218.     (Baaed  on  two  yonng  sw 


Fario  aurora  Grd.,  Pac.  R.  R.  Rep  s,  308,  18S8. 

Salmo  aurora  Suckley,  Nat.  Hist.  WaBh.  Terr.  343,  pi.  68,  1860. 

Salmo  aurora  Gunther,  Cat.  Fishes  Brit.  Mas.  vi,  119, 1867. 

Salmo  clarkii  var.  aurora  Jordan,  Man.  Vert.  cd.  2d,  359,  1878. 

Salar  clarkii  var.  aurora  Joiidak,  Bull.  U.  8.  Geol.  Snrv.  Terr,  iv,  430,  18J8 
l*.j6— Solar  tewisi  Giraiid,  Proc.  Ac.  Nat.  Sc.  Phila.  !il9. 

Safor  ieirhi  Girard,  U.  8.  Pac.  R.  R.  Exp).  Fisb,  318,  pi.  72,  1838. 

Salmo  faciei  Sucklisy,  Nat.  Hist  Wash.  Terr.  348,  1860. 

Salmo  feioiai  GUnthkk,  Cat.  Fishes  Brit.  Mac  vi,  122,  1867. 

Saimo  levin  Suckley,  Monograph  Genus  Salmo,  139,  1874. 
l&G-Salar  tirgiualU  GlnARP,  Proe.  Ac.  Nat.  Sc.  Pbila.  220. 

Sfltor  rirginali*  Girard,  Pac.  R.  R.  Expl.  Fish,  320,  pi.  73,  f.  1-4,  1858. 

Salmo  rtrninali*  Buckley,  Nat.  Hist.  Wash.  Terr.  p.  — ,  1860. 

Salmo  rtrginalU  Gunther,  Cat.  Fishes  Brit.  Mas.  vi,  123, 1867. 

Satmo  tirotitalw  Suckley,  Monograph  Geo.  Salmo,  135, 1874. 
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Salmo  vaginalis  Cope  &  Yarrow,  Wheeler's  Expl.  W.  100th  Mer.  685, 1876. 
2 — t  Salmo  cannabis  Cope,  Hayden's  Geol.  Snrv.  Montana  for  1871,  p.  471. 
4— Salmo  Utah  Suckley,  Monograph  Genus  Salmo,  p.  136, 1874. 

A  single  head  of  this  abundant  species  is  in  the  collection.    It  is  to 
appearance  entirely  typical  of  what  I  call  var.  aurora. 


lithnonian 
number. 

Collector's 
number. 

Locality. 

Collector. 

Date. 

21901 

1174 

St.  Mary'B  Elver 

Aug.  1C.  1674. 

Family  ESOCIDJE. 
17. — Esox  lucius  Linnaeus. 

Common  Pike, 

SYNONYMY  FOR  EUROPEAN  8PECIMENS.* 

c  Pike,    ffecht.    Brocket.    Lucio  or  Luzzo.    Gadda  (Sweden). 

cius,  Bellon,  De  Aqoat.  p.  296. — Rondel,  ii,  p.  188. — Salv.  pp.  94,  95. — Schonev.  p. 
44.— Aldrov.,  De  Pise.  p.  630.— Jonston,  iii,  t.  3,  c.  5,  t.  29,  f.  1.— Gesner, 
De  Pise.  p.  500.— Willugh.  p.  236,  tab.  P,  5,  f.  2.— Ray,  Syn.  p.  112.— Klein, 
Miss.  Piso.  v,  p.  74,  tab.  20,  f.  1. 

ox  No.  1,  Artedi,  Syn  on.  p.  26;  Gen.  p.  10,  and  spec.  53. — Gronov.,  Zoophyl.  No.  361. 

ox  lucius  L.,  Syst.  Nat.  i,  p.  516.— Bloch,  Fische  Dentschl.  i,  p.  229,  t.  32 ;  Bl.  Scbn. 
p.  390.— Lacepede,  v,  p.  297.— Reisinger,  Prodr.  Ichth.  Hung.  p.  47.— Dono- 
van, Brit.  Fishes,  v,  pi.  109.— Flkm.,  Brit.  An.  p.  184.— Jurine,  Me"m.  Soc. 
Phys.  et  Hist.  Nat.  Geneve,  iii,  1825,  p.  231,  pi.  15.— Ekstrom,  Fische  Morko,  p. 
78. — Fries  &  Ekstrom,  Scand.  Fisk.  p.  49,  t.  10.— Nilss.,  Prodr.  p.  36,  and 
Scand.  Fann.  Fisk.  p.  348. — Pall.,  Zoogr.  Ross.- As.  iii,  p.  336. — Parnell, 
Wern.  Mem.  vii,  p.  272.— Yarr.,  Brit.  Fishes,  1st  ed.  1,  p.  383 ;  2d  ed.  1,  p.  434 ;  3d 
ed.  1,  343.— Selys-Longch.,  Faune  Beige,  p.  223. — Cuv.  &  Val.,  xviii,  p.279.— 
KrOyer,  Danm.  Fisk.  iii,  p.  236.— Gronov.,  Syst.  ed.  Gray,  p.  146.— Gunther, 
Fische  des  Neckars,  p.  107. — Rapp,  Fische  des  Bodensees,  p.  11. — Heckel  & 
Kxer,  Siisswasserfieche,  p.  287. — Siebold,  Sttsswasserfische,  p.  325. — Gunther, 
Cat.  Fishes  Brit.  Mus.  vi,  p.  226,  and  of  all  authors  since  Linnwus. 

8YNONYMY  FOR  AMERICAN  SPECIMENS. 

3 — Esox  estor  Le  Sueur,  Journ.  Acad.  Nat.  Sci.  Phila.  i,  413. 

Esox  estor  Gunther,  Cat.  Fishes  Brit.  Mus.  vi,  228,  1867.    (Excl.  syn.  pars. 
Not  of  Richardson,  DeKay,  and  others,  which  is  E.  nobilior  Thompson.) 

Esox  lucius  var.  estor  Jordan,  Man.  Vert.  255, 1876. 

Esox  lucius  var.  estor  Nelson,  Bull.  Ills.  Mus.  Nat.  Hist.  1876. 

Esox  lucius  estor  Jordan  &  Copeland,  Check  List  Fishes,  143,  1876. 
6 — Esox  lucius  Richardson,  Fauna  Bor.-Am.  iii,  Fishes,  124. 

Esox  lucius  t  DeKay,  Now  York  Fauna,  Fishes,  226,  1842. 

Esox  lucius  f  Stoker,  Synopsis  Fishes  N.  A.  438,  1846. 

Esox  lucius  Cope,  Froc.  Ac.  Nat.  Sc.  Phila.  79,  1865. 

Esox  lucius  Cope,  Trans.  Am.  Philos.  Soc.  Phila.  408,  1866. 

Esox  lucius  Gunther,  Cat.  Fishes  Brit.  Mus.  vi,  227,  1867. 

Esox  lucius  Jordan,  Bull.  U.  S.  Nat.  Mus.  x,  55,  1877. 

Esox  lucius  Jordan,  Man.  Vert.  ed.  2d,  266,  1878. 

Esox  lucius  Jordan,  Bull.  U.  S.  Geol.  Surv.  Terr.  432,  1878. 

•  Copied  from  GUnther,  Cat.  Fishes  Brit.  Mus.  vi,  p.  226, 1867, 
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1-W—Ekox  niUmlalm  KiifTLASD,  Bost.  Joarn.  Nnt.  Hist,  v,  333,  pi.  10,  I.  i. 

LeHuour ;  lirst  carefully  disiinj;iiisl]..'d  from  the  MiiBkallnnjje.) 
Jim— t  Mnoi  drprandHi  (Ls  Svecb.)  Cvv.  &  V.u..  xviil,  336. 

r  Em:  Ocpranda*  Cups,  Froc.  Ac.  Nat.  Sci.  Phila.  79,  1855. 

f  jEW  aVjirawrtiM  Cope,  Trans  Am.  Philos.  Son.  403,  leGB. 

7  £«*i  dejirandn«  GCntheh,  Cat.  Fiahi's  Brit.  Mus.  vi,  2,  lf367. 
1-w^— &oi  toneiM  Aoassiz,  Lake  Superior,  317, 1850- 

Enox  iMctoidea  Auct. 


■as? 

CoHpolor'8 
number. 

Looalitj-. 

1 

31195 

imti 

1170  inecl) 

r  rtj    M        I  ' 

Dr.  Elliott  Cone*. 

iUf.  ll  H 

si.  M.ir\  .-  I;i '.it.  Kooky  AfonnUln*.. 

The  Common  Pike  is  very  abundant  in  all  waters  of  Northern  Asia, 
Northern  Europe,  and  Of  North  America  north  of  aboat  the  latitude 
of  the  tributaries  of  Lake  Erie,  to  Qaincy,  111.,  and  northwestward  to 
Alaska.  It  is  one  of  the  very  few  fresh-water  fishes  common  to  ih* 
eastern  and  western  continents.  I  have  carefully  compared  Swedid 
and  American  specimens,  and  I  am  unable  to  detect  any  specific  dinV 
ences  whatever.  No  other  strictly  fresh-water  species  is  known  to  be 
common  to  Europe  and  America.  I  have,  however,  little  doubt  of  the 
identity  of  the  American  Lota  maculosa  (Le  S.)  with  the  Europeau  Wi 
vulgaii*  Cuv.     In  this  case,  tho  American  species  has  the  prior  name." 

The  number  of  nominal  species  of  the  genus  Esox  is  greatly  in  e iceffl 
of  the  number  of  definable  forms.     Those  apparently  worthy  of  rerof 
nition  may  be  grouped  in  three  subgeneric  sections  as  follows: — 
I    M  inr.ii/ivcts  Jordan  :  Species  of  the  largest  size,  with  the  branch  iostemiU  is  '■'■ 

creased  number  (17  to  10),  and  tho  lower  half  of  the  cheeks  and  of  the  opercles  InuV 

of  scales;  oolondon  ikii  knotted  on  n  lighter  ground.  "  Musk  alt  iwges." ..  iio&li*- 
II.  Esox    Linna'UB:    Species  of  large  size,  with  the  branch iostegala   15  or  IS  * 

number;  coloration  pale^potted  on  a  darker  ground ;  Una  black -spotted.    "Pits' 

!■ 
JIJ.  PiC'iiiKi.i  rs  l!i(iiin'"ifiiif; :  Species  of  medium  or  small  size,  with  the  branchl 

gala  Vi  to  15  in  number;  coloration  reiki: Inted  or  barred  with  dark  green  on  aligkW 

ground  or  nearly  plain.    "Pickerels." 

rt-f  ii'ii  fa  ins,  tiiiierkanHt,  rattntfi,  cypko,  «lii»» 

Family  ETHEOSTOMATID/E 

Genoa  ALVORDIUS  Girard. 

18— ALVOEDIDS  MAODLATDS  Girard. 

Black -sided  Darter. 

1*11  —  Ethrmltima  blevnioiitts  Kirtland,  Boston  Jonrn.  Nat.  Sci.  iii,348.     (NotofBal 
EtheostoniH  WmntoUm  anaUU,  Byu.  Fishes  N.  A.  270,  1816. 
Elkrwtoata  bknnioidcs  Aii.,  Aincr.  Jouru.  Sci.  Arts,  305,  1£54. 
Ellimsioma  blennioiiet  Cops,  Proo.  Ac.  Nat.  Sci.  1'hila.  233,  1W54. 
Ethtoatoitui  blennioides  Vaiiaant,  Rwlmrcbes  sur  leu  Poissons,  etc.  "0, 1£73. 
"  This  conclusion  lias,  beau  alvcads  Ladageadiifltlj  rnwfaad  by  Dr.  T.  H.  Boon  of  * 
Smithsonian  Institution. 
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859 — Ahordius  maculatus  Guard,  Proc.  Ac.  Nat.  Sci.  Phila.  67. 
859 — Hadropterus  maculatus  Gikard,  Proc.  Ac.  Nat.  Sci.  Pbila.  100. 

Etheostoma  tnaculatum  Cope,  Am.  Philos.  Soc.  449, 1870. 

Etheostoma  tnaculatum  Vaillant,  Recherches  sur  les  Poissons,  etc.  54, 1873. 

Alvordius  maculatus  Jordan,  Man.  Vert.  2d  ed.  220,  1878. 

Alvordius  maculatus  Jordan,  Ball.  U.  8.  Geol.  Surv.  Terr,  iv,  438, 1878. 
r*77 — Alvordius  aspro  Cope  &  Jordan,  Proc.  Ac.  Nat.  Sci.  Pbila.  51. 

Alvordius  aspro  Jordan,  Ball.  Nat.  Mas.  x,  14, 1877. 

Numerous  young  specimens  with  the  coloration  obliterated,  but  not 
pparently  different  from  ordinary  Indiana  specimens. 


Smithsonian 
number. 

Collector's 
number. 

Locality. 

Collector. 

Date. 

520193 

Dr.  Elliott  Couea 

i 

i 

RT.  XXXIV.-CATALOGUE  OF  PIIilNOGAMOUS  AND  VASCULAR 
CRYPTOGAMOUS  PLANTS  COLLECTED  DURING  THE  SUM- 
MERS OF  1873  AND  1874  IN  DAKOTA  AND  MONTANA  ALONG 
THE  FORTY-NINTH  PARALLEL  BY  DR.  ELLIOTT  COUES  U.  S. 
A. :  WITH  WHICH  ARE  INCORPORATED  THOSE  COLLECTED 
IN  THE  SAME  REGION  AT  THE  SAME  TIMES  BY  MR.  GEORGE 
M.  DAWSON. 


By  Prof.  J.  W.  Chickering. 


[Tho  present  article  is  based  primarily  upon  the  collection  of  plants  made  by  mo 
uring  my  connection  with  tho  United  States  Northern  Boundary  Commission.  Those 
>1  lee  ted  in  1873  were  secured  along  the  northern  border  of  Dakota,  in  the  valleys  of  t  ho 
*><1  River  of  the  North  and  of  the  Souris  or  Mouse  River ;  and  notably  at  Pembina,  Dak. 
lie  collecting  season  of  1874  was  along  the  northern  border  of  Montana,  and  iu  tho 
ocky  Mountains,  at  latitude  49°  N. 

With  the  species  represented  iu  my  owu  collection,  Professor  Chickering  has,  at  my 
igp;estion,  incorporated  those  procured  by  my  colleague  of  the  British  contingent  of 
*e  Survey,  as  published  by  Mr.  Dawson  in  his  report  (8 vo,  Montreal,  1875,  pp.  351-379); 
lcreby  presenting  a  fair  idea  of  the  ilora  of  the  belt  of  country  surveyed  by  tho 
onndary  Commission.  Tho  species  not  represented  in  my  collection,  but  derived 
om  Mr.  Dawson's  list,  are  marked  with  the  asterisk  (*). 

For  papers  on  other  portions  of  my  collections,  see  this  Bulletin,  this  Vol.,  No.  1, 
p.  259-292  ;  No.  2,  pp.  481-518;  No.  3,  pp.  545-661 ;  No.  4,  pp.  777-799.— En.  J 

This  catalogue  comprises  692  species,  besides  quite  a  number  of  van- 
ties,  and  is  of  much  value  and  interest,  not  so  much  for  the  number  of 
ew  species  enumerated  as  for  the  information  supplied  respecting  tho 
inge  of  many  species  known  to  be  common  farther  east,  west,  or 
3uth. 

A  hasty  comparison  gives  about  390  species  found  iu  New  York  or 
>v\v  England,  about  80  distinctively  Western  in  their  habitat,  and  about 
15  which  belong  on  the  plains  and  the  Rocky  Mountain  region. 

The  Lcguminoscc  and  the  Compositw  are,  of  course,  very  largely  rep- 
>seuted,  and  exhibit  a  number  of  species  peculiar  to  the  region.  The 
ic-t  that  but  few  collections  were  made  previous  to  June  will  explain 
ie  absence  of  many  spring  flowers,  which,  from  the  character  of  the 
ora  of  summer,  we  should  expect  to  find  on  that  parallel. 

All  him  stellatum,  Nutt.,  Anemone  Pennsylvania,  L.,  and  Campanula  ro- 
tndifolia,  L.,  var.  linifolia,  were  noticed  as  so  abundant  on  the  prairie  as 
=>  give  character  to  the  landscape. 

Yucca  angustifolia,  Nutt.,  was  collected  along  the  Missouri  River,  prob- 
bly  reaching  here  its  northern  limit. 

am 
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The  species  common  to  this  region  and  the  East  show,  for  the  mot 
part,  the  effect  of  the  drier  climate  and  the  scorching  sun  of  the  plain 
in  smaller,  thicker,  more  hirsute  leaves. 

Among  the  Gactacece  bnt  two  species  are  found,  Jfammillaria  rirtptrc 
and  Opuntia  Missouriensis,  qnite  abundant  along  the  central  regiou,  froa 
103°  to  111°  west  longitude,  limited  very  abruptly  by  increasing  moist- 
ure of  soil  and  climate. 

Salicornia  kerbacca  And  Rumex  maritime*  suggest  the  saline  character 
of  the  soil,  and  flourish  as  luxuriantly  as  if  the  sea  still  washed  thoee 
iuland  shores. 

The  paucity  in  species  of  trees,  excepting  Conifera^  is  in  striking 
contrast  to  the  variety  of  the  East,  and  may  in  part  arise  from  the 
fact  that  so  many  trees  are  out  of  flower  before  the  beginning  of  June. 

The  Orchidacece  would  naturally  be  poorly  represented. 

Carices  and  Graminece  are  quite  abundant  and  interesting,  while 
Filices  make  bnt  a  scanty  display. 

Doubtless  a  careful  examination  of  certain  localities  through  the  rati* 
season  would  add  many  species  to  the  list,  bnt  the  present  catalogue 
serves  very  well  to  convey  to  the  botanist  a  good  idea  of  the  character 
istio  flora  of  the  49th  parallel. 


RANUNCULACE.B. 

1.  Clematis  verticillaris,  DC. 

1874.    July,  August.    Frenchman's  Creek  to  Rocky  Mountains. 

2.  Clematis  ligiistieifolia,  Nutt. 

1874.    July.    Along  Frenchman's  Creek. 
*3.  Anemone  alpina,  L. 
*4.  Anemone  multifida,  DC. 
#5.  Anemone  nemorosa,  L. 
*G.  Anemone  parviflora,  Mx. 

7.  Anemone  patens,  L.,  var.  Nuttalliana^  Gray. 

1873.  July,  August.  Between  Pembina  and  Mouse  River. 
Apparently  an  autumnal  inflorescence,  the  buds  and  flowers 
appearing  with  the  mature  leaves. 

8.  Anemone  Pennsylvanica,  L. 

1873.  July.    Pembina.    Very  abundant. 

1874.  July.    Prairie  near  Milk  Kiver. 
*9.  Thalictrum  comuti,  L. 

10.  Thalictrum  dioicum,  L. 

1873.    July.    Pembiua.    Very  common,  on  the  prairie. 

11.  Thalictrum  purpurascens,  L. 

1873.    July,  August.    Pembina  and  along  Mouse  River. 
*12.  Ranunculus  aborlivus,  L. 
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3.  Ranunculus  affinis,  R.  Br. 

Ranunculus  affinis,  R.  Br.,  var.  cardiophyllus. 
1873.    July.    Peinbiua. 
L  Ranunculus  aquatilis,  L.,  var.  trichophyllus. 

1873.  August,  September.    Mouse  River. 
la.  Ranunculus  aquatilis,  L.,  var.  capiUacem. 

1874.  July.    Frenchman's  Greek. 

5.  Ranunculus  cymbalaria,  Pursh. 

1873.  July.    Pembina.    In  company  with  Lemna  trisulca. 

1874.  August.    Rocky  Mountains.    On  wet  prairie. 

6.  Ranunculus  Flammula,  L.,  var.  reptans. 

7.  Ranunculus  hispidus,  Mx. 

8.  Ranunculus  Purshii,  Rich. 
E).  Ranunculus  pygmceus,  Wehl. 

0.  Ranunculus  repens,  L. 

1873.  July.    Pembina.    Very  hirsute. 

1874.  July.    Frenchman's  Greek. 

1.  Ranunculus  rhomboideus,  Gold. 

2.  Myosurus  minimus,  L. 

3.  Caltha  palustris,  L. 

4.  Coptis  trifolia,  Salisb. 

5.  Aquilegia  Canadensis,  L. 

8.  Aquilegia  flavescens,  Watson. 

7.  Aquilegia  vulgaris,  L.,  var.  brevistyla. 

1873.    July.    Pembina. 
3.  Delphinium  azureum,  Mx. 
D.  Actea  spicata,  L.,  var.  rubra. 

1873.  July.    Pembina  and  along  Mouse  River. 

1874.  August.    Rocky  Mountains.    In  fruit. 

MENISPERMAOE^B. 
).  Menispermum  Canadense,  L. 

BERBERIDACEJS. 

I.  Berber is  (Mahonia)  uquifolium,  Pursh. 

NYMPHACEiE. 

I.  Nuphar  advena,  Ait. 

SARRACENIACE.E. 
3.  Sarracenia  purpurea,  L. 

PAPAVERACE.E. 
L  Sanguinaria  Canadensis,  L. 
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•35.  Corydalia  glnum,  Pursb. 
•30.  CorydulU  aurea,  Willd . 


GBt?OIFB&B, 


337.  Nasturtium  pahixtrc,  D.  C. 
•38.  Nasturtium  tanavetifolium.  Hook. 
•39.  Arabia  hirmta,  Scop. 
40.  Arabia  iyrttta,  L. 

1874.    August.     Base  of  Rocky  Mountains.     Id  fruit. 
*41.  Arabts  pcrfotiata,  Lara. 

42.  Erysimum  clicirantkoides,  L. 

1873.  July.    Pembina. 

1874.  July.    Missouri  Cotean  to  Milk  River. 

43.  Erysimum  cutperum,  DC. 

1874.    July.    Frenchman's  Creek,    In  fruit. 
43°.  Erysimum  aaperum,  DO.,  var.  pumilum. 

1874.    August.    Near  Milk  River.     With  long  pods,  4'. 
•44.  Erysimum  lanceolatum,  R.  Br. 
•45.  Sisymbrium  brachycarpum,  Ilook. 
40.  Sisymbrium  caneaeem,  Nutt. 

1873.  July.     Between    Pembina  and  Mouse  River,  on  * 
prairie.    A  very  canescent  form. 

47.  Staidcyapinnatijida,  Nutt. 

1874.  July.    Frenchman's  Greek. 
•48.  Came'.tna  sativa,  Grnntz. 

"40.  Capaella  Bursa-pastoris,  Moench. 
"50.  Thlaspi  areense,  L. 
51.  Baphanvs  sativus,  L. 

1873.    July.    Pembina. 
a52.  Sinapis  arvensis,  L. 
"53.   Vesicaria  didymocarpa,  Hook. 
•54.    Vesicaria  Ludoviciana,  DC. 

CAPPARIDACK.E. 

55.  Cleome  integri/olia,  T.  &  G. 

1873.  August.    Mouse  River. 

1874.  Angnst.    Milk  River. 

A  very  showy  plant  on  dry  sub-saline  soil. 
•56.  Polanisia  graveolens,  Baf. 

VIOLAOE.E. 

•57.   Viola  Canadensis,  L. 
58.  Viola  delphinifolia,  Nutt 

'    1873.    July.    Plains  around  Pembina. 
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9.   Viola  cucullata,  Ait. 

0.  Viola  pubescens,  Ait. 

1873.    July.    Pembina.    Woods. 

1.  Viola  Nuttalliij  Pursh. 

2.  Viola  pedata,  L. 

DROSERACE^. 

3.  Drosera  longifolia,  L. 

HYPERIOAOE2E. 

4.  Hypericum  Scouleri,  Hook. 

OARYOPHYLLAOE^. 

5.  Silene  antirrhina,  L. 

5.  Silene  Douglasiiy  Hook, 
7.  Sdene  longifolia^  Muhl. 
S.  Arenaria  lateriflora^  L. 

1873.  July.    Pembina,  in  thickets. 
).  Arenaria  striata^  Mx. 

1874.  August.    Milk  River.    In  frnit. 
3.  Arenaria  nardifolia,  Ledeb. 

L.  Arenaria  pungens,  Nutt. 

2.  Stellaria  longifolia,  Muhl. 

1873.    July.    Pembina. 

3.  Cerastium  nutans,  Raf. 

I.  Cerastium  oblongifolium.  Ton. 

MALVACEAE. 

5.  Malvastrum  coccineum,  Gray. 

1873.  August.    Abundant  along  Mouse  River  on  dry  plains. 

1874.  July,  August.    Frenchman's  Creek,  Milk  River. 
5.  Sphccralcea  aco'ifolia,  Nutt. 

1874.    August.    Base  of  Rocky  Mountains.    In  flower. 

LINACE.E. 
f.  Linum  perenne,  L. 

1873.  July,  August,  September.    Common  all  the  way  on  the 
plains  from  Pembina  to  Mouse  River. 

1874.  Missouri  Coteau  to  base  of  Rocky  Mountains. 
\.  Linum  rigidum,  Pursh. 

1874.    July.    Frenchman's  Creek. 

GERAHTACEiE. 

).  Geranium  Carolinianum,  L. 
).  Geranium  Fremontii,  Torr. 
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SI.  Geranium  Itichardsonii,  F,  &  M. 

1874.    August.    Along  Milk  River. 
81».  Geranium  Richardnonii,  F.  &  M,,  var.  incisttm. 

1S74.    July.     Freiii.lini.uiJs  Creek. 

OXALIDACEiE. 
82.  Oxalis  utricta,  L. 

1873.    July.    Pembina, 

BALaAMlNAOE^:. 

"S3.  I  inpatients  f ulna,  Nutt. 

ANACARDIACE.^. 

•84.  Rhus  aromatica,  Gray. 
85,  Rhus  Toxicodendron,  L. 

1873.    July.    Pembina.     In  flower. 
1871.    July.    Missouri  River. 
•86.  Rliu*  glabra,  L. 

VITACE.&. 
87.  Yitis  cordi/olia,  M.t.,  var.  riparia. 

1873.  July.     PeuibiDa,     Thickets. 
•88.  Awpdopnis  ipiinquc/olia,  Jfx. 

CELASTRACE.E. 
89.  Paclii/stimit  mi/rxiiiitcs,  Raf. 

1874.  August.    Base  of  Rocky  Mountains. 

RHAMNACEJE. 
•oo.  Oeamtkm  whritaw,  Doug. 

•91.  Rhamnus  alni/oliun,  L'Her. 

SAPINDACE.E. 
•92.  Acer  rubrvm,  L. 
93.  Ncgundo  accroidca,  Moench. 

1874.  July.  Near  Fort  Buford.  Sugar  is  often  made  from  its  s 

FOLYGALACE.a5. 

04.  Polygala  alba,  Natt. 

1874,    July.    Prairie  around  Fort  Buford. 
•95,  Polygala  polygama,  Walt. 
*9G,  Polygala  Senega,  L. 

LEGUMINOS.^. 

97.  Lupinus  argvnteus,  Fursh.. 

1874,    August.    Base  of  Rocky  Mountains. 

98.  llomckia  Purshiana,  Bentb. 
1874.    June.    Missouri  River. 
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99.  Psoralea  argophylla,  Pursh. 

1873.  August.    Dry  prairie  along  Mouse  Biver. 

1874.  July.    Missouri  River. 
'100.  Psoralea  brachiata,  Doug. 

101.  Psoralen  hypogcea,  Nutt. 

1874.    July.    Milk  River. 

102.  Psoralea  lanceolata,  Pursh. 

1874.    July.    Frenchman's  Greek. 

103.  Petalo8temon  candidus,  Mx. 

1873.  July.    Pembina. 

1874.  June.    Missouri  River. 

104.  Petalostemon  violaceusj  Mx. 

1873.  July.    Pembina.    Both  this  and  the  last  species  are 
very  abundant  on  the  dry  prairie. 

1874.  August.    Frenchman's  Greek. 

105.  Amorpha  canescens,  Nutt. 

1873.    August.    Open  plains. 

106.  Amorpha  nana,  Nutt. 

1873.  August.    Plains  near  Turtle  Mountain. 

107.  Astragalus  aboriginorum,  Rich. 

108.  Astragalus  adsurgens,  Pall. 

"*      1874.    June.    Prairie  around  Fort  Buford. 

109.  A8tragalu8  bisulcatus,  Gray. 

1874.  June.    Prairie  around  Fort  Buford. 

110.  Astragalus  Bourganii,  Gray. 

111.  Astragalus  ccespitosus,  Gray. 

112.  Astragalus  Canadensis,  L. 

1873.    September.    Along  Mouse  River.    In  fruit. 

113.  Astragalus  caryocarpus*  Ker. 

114.  Astragalus  flexuosus,  Doug. 

115.  Astragalus  hypoglottis,  L. 

1873.  July.    Plains  near  Pembina. 
110.  Astragalus  Missourunsis,  Nutt. 

1874.  July.    Missouri  River. 

117.  Astra gains  pectinatus,  Doug. 

1874.    July.    Milk  River. 

118.  Astragalus  pictus.  Gray. 

1874.    June.    Missouri  River. 

119.  Astra gains  Pur  shit,  Dong. 

1874.    July.    Milk  River.    In  fruit. 

120.  Astragalus  tcgetarius,  Watson. 

121.  Oxytropis  Lamberti,  Pursh. 

1874.    June.    Missouri  River. 

122.  Oxytropis  splendens,  Dougl. 

1873.  August.    Dry  prairie  near  Turtle  Mountain.     Leaflets 
strongly  verticillate. 

1874.  August.    Milk  River. 
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(Ityctjrrh'tza  lq)idota,  Nutt. 

1873.  August.    Along' Mouse  Rive 

1874.  July,  August.    Missouri  Kiv 

124. 

llfihimtriim  iiorrtih;  Nutt. 

1874    August.    Busu  of  Rocky  Moi 

•12o. 

Ihxmodium  Canademc,  I).  0. 

126. 

Viola  Amtrictim,  Muhl. 

1873.     July.     August,  Pern  bit)  a  to 

thickets  aud  on  the  plains. 
1871.    June.    Missouri  Kiwi'. 

127. 

Lathy  tun  orliroleucus.  Hook. 

1873.    August.     Near  Turtle  Mouu 

•128. 

Imlh'jftix  mariiimuK,  Dig. 

129. 

Latliijmx  wawf,  Muhl. 

1873.    August.     In  company  with  ] 

130. 

Thcrmopati  rkomlitjhtia,  Nutt. 
1871.    June.    Missouri  Hirer. 

KOSAOE.K. 

•131. 

Primim  Americana,  Marsh. 

•131'. 

I'.Hinm  ih-preum,  Pursh. 

•138. 

1'ninux  I'canxi/lriinim,  L. 

131. 

Pruntw  Virginiana,  L. 

1873.  August.    Mouse  River.     In 
Indians. 

1874.  July.    Missonri  River.    In  ; 

135. 

&j)ir(m  &a!icifv)ia,-L. 

1873.  July.     Pembina.    Formiug 

1874.  July.    Milk  River. 

"130. 

Spirant  belulifalia,  Pall. 

137. 

Agrimmia  Eupatoria,  L. 
1873.    August.    Thickets. 

138. 

])ryas  oclopetala,  L. 

•139. 

Qmm  macrophyllum,  Willd. 

•140. 

(Inum  trijlorum,  Pursh. 

141. 

Ovum  xtrictnm,  Ait. 

1873.  August.    Near  Turtle  Moun 

1874.  August.    Milk  River. 

•142. 

S'ttihalitia  procumbent,  L. 

143. 

Potent ilta  amerina,  L. 

1873.  July.     Pembina. 

1874.  July.     Frenchman's  Creek. 

144. 

Potentilla  arguta,  Pursh. 

1873.  July.     Pembina.    On  prairi 

1874.  August.     Milk  River. 
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Potentilla  fruticosa,  L. 

1874.    August.    Milk  River.    Abundant. 
Potentilla  cffusa,  Doug. 
Potentilla  glandulosa,  L. 
,  Potcntilla  gracilisj  Doug. 

1873.  August.     Second    prairie    plateau. 

1874.  August.    Frenchman's  Creek. 
,  Potcntilla  hippiana,  Lehm. 

,  Potentilla  Norvegica,  L. 

1873.  July.    Pembina. 

1874.  August.    Frenchman's  Creek. 
.  Potentilla  palustris.  Scop. 

.  Potentilla  Pennsylvania,  L. 

1873.    August.    Second  prairie  plateau. 
.  Potentilla  tridentata,  Ait. 
.  Fragaria  Virgiaiana,  Ehrh. 

1873.  July.    Pembina. 

1874.  August.    Sweetgrass  Hills,  abundant. 
.  Fragaria  vesca,  L. 

.  Ruhus  8trigo8V8,  Mx. 

1874.    July.    Frenchman's  Creek.    Thickets. 
.  Rubus  triflorus,  Rich. 

1873.    July.    Pembina. 
.  Rubus  Nutkanus,  Moc. 
.  Rosa  blanda,  Ait. 

1873.    July.    Pembina.    Everywhere  on  the  prairie,  especially 
on  the  edges  of  woods  along  the  streams. 
.  Crataegus  tomentosa,  L.,  var.  punctata. 

1873.  July.    Pembina.    In  flower. — September.    Along  Mouse 
River.    In  fruit. 

.  Crataegus  coccinea,  L. 

.  Pyrus  sambucifolia,  Ch.  &  Sch. 

1874.  August.    Base  of  Rocky  Mountains. 
.  Amelanchier  Canadensis,  L.,  var.  alnifolia. 

1873.  July.    Pembina.    In  fruit. 

1874.  July.    Milk  River. 

SAXIFRAGACE^E. 

:.  Ribes  aureum,  Pursh. 

1874.    July.    Missouri  River.    In  fruit. 
>.  Ribes  Cynosbati,  L. 
>.  Ribes  floridum,  I/Her. 

1873.  July.    Pembina.    In  thickets. 
\  Ribes  hirtellum,  Mx. 

1874.  July.    Along  Frenchman's  Creek. 
i.  Ribes  rotundifoliuMy  Mx. 
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•1(59.  Kibes  rubrum.  L. 

•170.  1'arnanHia  Caroliniana,  L, 

171.  Parn/innia  Jiinbriata,  Dunks. 

1874.    August.    Milk  River. 

172.  Parntumia  patu&tris,  L. 

1874.    July.     French  man's  Creek. 
•173.  Saxifntgu  bronchialis,  I)C. 
•174.  Haxi/rngn  ffiwtaatoKrB,  Sternb. 
•L75.  Saj-ifi-aga  Dahuriea,  Pall. 
•  176.  Saxifraga  hcteranlkera.  Hook. 
•177.  Saxifraga  vernalh,  Willd. 
"178.  Heuvhtra  cgliitdriai,  Doug. 
•170.  Iltuchmi  ll'whur<Uomi,  R.  Br. 
•180,  Leptarrhena  pyrotifotia,  Brown. 
•181.  MiteUa  nutla,  L. 
•182.  Mitella  pcntandra,  Hook. 
•183.  Tiarvlta  unifotiata,  Hook. 

CRASSULAOE-Si. 

•184.  SeH urn  RkodioUt,  DO. 
•185.  Solum  stcnopetalum,  Patau. 

HALORAGE.E. 

186.  Myriophylhim  n/iicntum,  L, 

1874.    August.    Along  branch  of  Milk  River  and  all  thf 
rie  pools. 

ONAGRACE^E. 

187.  Oaura  coccinea,  Hutt 

1874.    July.    Frenchman's  Creek. 

188.  Circ&a  alpina,  L. 

189.  Epilobium  coloratum,  Muhl. 

1873.  August.    Near  Tnrtle  Mountain. 
•ICO.  Epilobium  palustre,  L.,  var.  lineare. 
•190s.  Epilobium  palustre,  L.,  var.  albiflora. 

191.  Epilobium  tetragonum,  L. 

1874.  July.    Frenchman's  Creek. 
•192.  Epilobium  origanifolium.  Lam. 

193.  Epilobium  angustifolium,  L. 

1874.    August.    Branch  of  Milk  River. 
•194.  Epilobium  lati/olium,  L. 

195.  Epilobium paniculatum,  L. 

1873.  August    Plains. 

1874.  August.    Frenchman's  Creek. 

196.  (Enotkera  albicaulis,  Nutt. 

1873.  August.    Mouse  River. 

1874.  July.    Missouri  River. 
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**  197.  Oenothera  marginata,  Nutt. 

198.  Oenothera  biennis,  L. 

1873.  August.  Dry  plains  between  Pembina  and  Mouse 
River. 

1874.  July.    Missouri. River. 

199.  (Enothera  %errulata,  Nutt. 

1873.  August.    With  preceding  species. 

200.  (Enothera  heterantha,  Nutt. 
'•201.  (Enothera  leueocarpa,  Gomien. 
"•202.  (Enothera  pumila,  L. 

LOASACE.E. 

203.  Mentzelia  ornata,  Pursh. 

1874.  August.    Base  of  Rocky  Mountains. 

OACTACE^). 

204.  Mammillaria  (Coryphantha)  vivipara,  Haw. 

1873.  Extends  eastward  of  the  Missouri  Coteau,  in  the  valley 
of  the  Mouse  River. 

205.  Opuntia  Missouriensis,  DC. 

1873.  September.  Begins  a  little  east  of  the  Missouri  Goteau, 
and  is  found  all  the  way  to  the  Rocky  Mountains.  Not  in 
Red  River  Valley. 

CUCURBITACE.ZE. 

206.  Echinocystis  lobata,  T.  &  O. 

UMBELLIFER^. 

207.  Sanicula  Marilandica,  L. 

1873.    July.    Pembina. 
•208.  Carum  Oairdncri,  Benth.  &  Hook. 

209.  Heracleum  lanatum,  Mx. 

1873.    August.    Dry  prairie. 

210.  Tlwuqrium  aureum,  Nutt. 

1873.    July.     Pembina. 

211.  Thmpium  trifoliatum,  Gray. 

1873.  July.    Pembina.    Immature  in  open  woods. 

212.  Bupleurum  ranunculoules,  L. 

1874.  August.     Branch  of  Milk  River. 

213.  Cicuta  virosa,  L. 

1873.  July.  Pembina.  This  species  exhibits  forms  running 
toward  C.  maculata. 

1874.  July.    Frenchman's  Creek. 

214.  Cicuta  maculata,  L. 
•215.  Slum  lineare,  Mx. 

Bull.  iv.  No.  4 5 
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♦216.  Osniorrhiza  brevistylis,  DO. 

217.  Osmorrhiza  longistylis,  DO. 

1873.    July.    Pembina. 

ARALIAOEJB. 

218.  Aralia  nudicaulis,  L. 

1873.    July.    Pembina.    In  woods. 
#219.  Aralia  hispida,  Mx. 

OORNAOB^S. 

•220.  Cornu8  Canadensis,  L. 
#221.  Corntis  paniculate,  I/Her. 
222.  Cornus  stolonifera,  Mx. 

1873.  July.     Pembina.     In  flower. — August.     Near  Ti 
Mountain.    In  fruit. 

1874.  July,  August    Along  river-bank. 

OAPRIFOLIAOB^S. 

•223.  Linnwa  borealis,  Gron. 

•224.  Symphoricarpus  oceidcntalis,  R.  Br. 

1873.  September.    Mouse  River.    In  fruit* — July.    Peml 
In  flowers.    Occurring  in  masses  in  thickets,. 

1874.  August.    Sweetgrass  Hills. 
225.  Symphoricarpus  racemosus,  Mx. 

1874.    August.    Base  of  Rocky  Mountains. 
#220.  Loniccra  involucrata.  Banks. 
227.  Loniccra  hirsuta,  Eaton. 

1873.    July.    Pembina.    In  thickets. 
*228.  Loniccra  oblongi folia,  Mubl. 
#229.  Loniccra  parviflora,  Lam. 

230.  Viburnum  Lentago,  L. 

1873.    July.    Pembina. 

231.  Viburnum  Opulus,  L. 

1873.    July.     Pembiua. 
*232.  Bicrrilla  trijida,  Mcench. 

RUBIACE.E. 

233.  Galium  boreal e,  L. 

1873.  July.    Pembina.    Very  abundant  on  the  prairie. 

1874.  June.    Missouri  River. — August.    Rocky  Mountair 

234.  Galium  tri forum,  Mx. 

1873.    July.    Pembina. 
*235.  Galium  trifidum,  L. 
*230.  Honstonia  ciliolata,  Torr. 
*237.  Honstonia  tenuifolia,  Nutt. 
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VALERIANATES. 

8.  Valeriana  sylvatica.  Rich. 

COMPOSITES. 

9.  Idatris  punctata,  Hook. 

1874.    July.    Prairie,  near  Frenchman's  Greek. 

0.  Liatris  scariosa,  L. 

1873.  August.    Second  prairie. 

1.  Brickellia  grandiflora,  Nutt. 

1874.  August.    Thickets.    Milk  River. 

2.  Eupatorium  perfoliatum,  L. 

3.  Eupatorium  purpureum,  L. 

1873.    August.    Thickets,  on  plains. 

4.  Nardosmia  sagittata,  Pursh. 
o.  Aster  carneus,  Nees. 

6.  Aster  larvis,  L. 

1873.  September.    Mouse  River,  in  thickets. 

1874.  August.    Milk  River. 

7.  Aster  graminifolius.  Pursh. 

8.  Aster  LamarcJcianus,  Nees. 

1873.    September.    Mouse  River. 

9.  Aster  miser,  L. 

0.  Aster  macrophyllus,  L. 

1.  Aster  multiform,  L. 

1873.    August.    Mouse  River  Plain.    Abundant.    Specimens 
very  rugose ;  leaves  almost  cuspidate. 

2.  Aster  ptarmicoides,  T.  &  G. 

1873.    August.    Second  prairie. 

3.  Aster  salsuginosus,  Rich. 

4.  Aster  tenuifolius,  L. 

1873.    August.    Near  Turtle  Mountain. 

5.  Erigeron  alpinum,  L. 

6.  Erigeron  compositum,  Pursh. 

7.  Erigeron  glabellum,  Nutt. 

1873.    August.    Mouse  River  Plain.    Very  abundant  all  over 
the  prairie. 

8.  Erigeron  Canadense,  L. 

9.  Erigeron  Philadelphicum,  L. 

1873.  July.     Pembina. 

0.  Erigeron  strigosum,  L. 

1.  Erigeron  pumilum,  Nutt. 

1874.  July.    Prairies  near  Frenchman's  Greek. 

2.  Machcvr anther a  canescens,  Gray. 

3.  Gutierrezia  Euthamiw,  T.  &  G. 

1873.    August.    Mouse  River,  on  dry  plain. 

1875.  August.    Frenchman's  Creek. 
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•264.  Diplopappits  umbellatua,  T.  &  G. 

205.  Boltonia  glasti/olia,  L'Her. 

1873.    September.    Mouse  Eiver. 
•206.  Solidago  Canadensis  h 

U67.  Solidago  gigantea,  Ait. 

1873.  July,  August.     From  Pembina  to  Mouse  Eiver. 

1874.  August.    Milk  River. 
•208.  Solidago  Yirgaaurea,  h. 

209.  Solidago  Virgaanrca,  L.,  var.  humilis. 
1874.    August.     Rocky  Mountains. 
•270.  Solidago  Virga-aurea,  L.,  var.  alpina. 
271.  Solidago  inaina,  T.  &  G. 

1874.     August.     Milk  Eiver. 
•272.  Solidago  lancenlala,  Ait.      . 
•273.  Solidago  nemoralis,  Ait. 
274.  Solidago  Mimwrh axis,  Nutt. 

1873.    August.     Mouse  Rirer. 
•275.  Solidago  strieta,  Ait. 
•270.  Solidago  serotina,  Ait. 
277.  Solidago  rigida,  L. 

1873,  August.    Opeu  prairie.     Very  abundant. 

1874.  August.     Milk  Eiver. 
•278.  Solidago  tenm/olia,  Pursh. 
•279.  Bigelovia  graveolens,  Gr. 

•280.  Bigelovia  Sowardii,  Gr. 
281.  Aplopappus  lanceolatus,  T.  &  G. 
1874.    August.    Milk  Eiver. 
•282.  Aplopappus  NuttaUii,  T.  &  G. 

283.  Aplopappus  spinulosus,  DU- 

1873.    August.     Mouse  Eiver.    On   very  dry   plains.    Pi 
about  six  inches  bigb. 

284.  Grindclia  squarrosa,  Dunal. 

1873.  August    Mouse  Eiver. 

1874.  August.     Frenchman's  Creek. 

Very  abundant  on  tbe  plains.     Used  by  the  Indian! 
an  auti-sypliilitic,  in  decoction. 

285.  CJtrysopsis  villosa,  Natt. 

1873.  August.    Dry  plains. 

1874.  July,  August.    Prairies  along  Missouri  River. 
Ckrysopsis  villosa,  Nutt,,  var.  kispida. 

1874.    July.    Missouri  River. 
"286.  Ckrysopsis  hispida,  Hook. 
•287.  Iva  axillaris,  Pursh. 
288.  Ambrosia  psilostackya,  DC. 

1873.    August.    Mouse  Eiver.    On  dry  plains, 
tafia  Anihrosia  trivia,  L.,  var.  intcgrifolia. 
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•290.  Xanthium  echinatum,  Mutt. 
291.  Xanthium  strumarium,  L. 

1874.    August.    Along  Missouri  aud  Milk  Rivers. 
^292.  Heliopsis  scabra,  Dun. 
293.  Heliops-is  Icevis,  Pursh. 

1873.    July,  August.    Pembina  and  westward.    Abundant. 
*294.  Echinacea  purpurea,  Moencb. 
295.  Echinacea  angustifolia,  DC. 

1873.    August.    Dry  plains. 
#296.  Rudbeckia  fulgida,  Ait. 

297.  Rudbeckia  hirta,  L. 

1873.    July.    Pembina.    Dry  plains,  as  at  tbe  East. 

298.  Rudbeckia  laeiniata,  L. 

1873.  August.    Mouse  River  Plain,  in  thickets. 

299.  Lepachys  columnaris,  T.  &  G. 

1873.  August.    Mouse  River.    Very  abundant  on  prairies. 
*300.  Helianthus  giganteus,  L. 

301.  Helianthus  petiolaris,  Nutt. 

1874.  August.    Dry  prairie,  near  base  of  Rocky  Mountains. 
•302.  Helianthus  rigidus,  Desf. 

303.  Bidens  frondosa,  L. 

1873.    July.    Pembina. 
•304.  Bidens  Beckii}  Torr. 
*30o.  Bidens  chrysanthemoides,  Mx. 

306.  Oaillardia  aristata,  Pursb. 

1873.  August.    Mouse  River  Plain. 

1874.  August.    Prairies  along  Frenchman's  Greek. 
•307.  Gaillardia  pinnatifida,  Torr. 

308.  Gaillardia  pulchella,  Foug. 

1874.    July,  August.    Dry  prairies  along  Frenchman's  Creek. 

309.  Coreopsis  tinctoria,  Nutt. 

1874.    August.    Along  Frenchman's  Greek. 

310.  Hymenopappus  luteus,  Nutt. 

1874.    July.    Prairie  near  Missouri  River. 

311.  Actinella  Richardsonii,  Nutt. 

1874.    July.    Along   Missouri  River. — August.    Along  Milk 
River. 
•312.  Actinella  acauliSj  Nutt. 

313.  Helenium  autumnale,  L. 

1873.    August.    Mouse  River.    Slightly  pubescent. 

314.  Achillea  millefolium,  L. 

1873.  July.    Pembina. 

1874.  June.    Fort  Buford. 

315.  Artemisia  cana,  Pursh. 

1874.    July.    Dry  plains,  Missouri  River.  ^| 
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310,  Artemisia  Ca.tadensiM,  Mx. 

1873.  August,    Mouse  River.    On  dry  prairie. 

1874.  July.     Frenchman's*  Creek. 
"317.  Artemisia  Douglasiana,  Bera. 

318.  Artemisia friaida,  Willd. 

1874.    July.     Branch  of  Milk  River. 
•310.  ArtcmUia  discolor,  Doug. 
"320.  Arlemtnia  dracunculoides,  Pursh. 
321.  Artemisia  Ludoriuiaiut,  Nutt. 

1313.     September.     Mouse  River.    Dry  prairie.    One 

species  known  at*  "sage". 
1874,    August.     Milk  River. 
•322.  Qnaphulititn polycephahtittf  Mx. 
•323.  Antennaria  alpina,  Haertn. 
•324.  Antcnnaria  dioica,  vat.  rosea,  Uuerta. 
"32u.  Antennaria  plantagini/oUa,  Uook. 
*32C.  Arnka  aiiguxtifolta,  Vnhl. 
•327.  Arnica  loitgifolia,  Eaton. 
•328.  Arnica  Menziesii,  Hook. 
•320.  Amida  hirsuta,  Nutt. 
330.  tieneoio  auretu,  h. 

1874.    August.    Rocky  Mountain*. 
330*.  Senecio  aureus,  L.,  var.  Balsamita. 
1873.    July.     Pembina. 
"331.  Senecio  canus,  Hook. 
•332.  Senecio  Fremontii,  T.  &  G. 
333.  Senecio  eremophilus.  Hook. 
1873.    August.    Prairie. 
•334.  Senecio  lugens,  Rich. 
'335.  Senecio  resedi/olius,  Leasing. 
•330.  Senecio  triangularis,  Hook. 
•337.  Cirsium  altissimunt,  Spring. 
"338.  Cirsium  undulatum,  Spring. 

1873.  September.    Missouri  Coteau. 

1874.  June.    Plains  near  Fort  Baford. 
•339.  Cirsium  muticum,  Mx. 

340.  Troximon  glaucum,  Nutt. 

1874.    July.    Along  Missouri  River. 
340".  Troximon  glaucum,  Nutt.,  v:ir. 

In  company  with  the  typical  form. 

341.  Troximon  cuspidatum,  Pursh. 

1873.    July.     Pembina  and  westward,  on  prairies. 
"342.  Stephanomeria  minor,  Nutt. 
343.  Sieracium  Canadense,  Mx. 

1873.  July.    Pembina,  in  thickets. 

1874.  August.     Along  branch  of  Milk  River, 
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.  Hieracium  alhifiorum,  Hook. 
.  Hieracium  scabrum,  Mx. 

1873.  July.    Pembina. 
►.  Hieracium  Scouleri,  Hook. 

1874.  August.    Near  Rocky  Mountains. 
.  Hieracium  triste,  Willd. 

>.  Hieracium  venosum,  L. 
K  Nabalus  albus,  Hook. 

1873.    August.    Mouse  River  Plain. 
I.  Nabalus  Boottii,  DC. 
..  Nabalus  racemosus,  Hook. 

1873.    September.    Along  Mouse  Biver. 
5.  Lygodesmia  junoea,  Don. 

1873.  September.    Mouse  River.    Abundant  westward. 

1874.  July,  August.    Along  Missouri  and  Milk  Rivers. 
J.  Crepis  elegans,  Hook. 

L  Macrorhynchus  glaucus,  Torr. 

>.  Macrorhynchus  troximoides,  T.  &  G. 

1873.    July.    Pembina. 
3.  Taraxacum  Dens-leonis,  Desf. 
T.  Lactuca  elongata,  Muhl. 
3.  Mulgedium  acuminatum,  DC. 
).  Mulgedium  leucophceum}  DO. 
).  Mulgedium  pulchellum,  Nutt. 

1873.  August.    Mouse  River  Plain. 

1874.  July,  August.    Along  Missouri  and  Milk  Rivers. 

LOBELTACE.ZE. 

1.  Lobelia  Kalmii,  L. 

2.  Lobelia  spicata.  Lam. 

1873.    August.    Second  prairie. 

CAMPANULAOE2E. 

3.  Campanula  aparinoides,  Pursh. 

4.  Campanula  rotundifolia^  L.,  var.  linifolia. 

1873.  July.    Pembina.    Everywhere  on  the  prairie. 

1874.  July.    Frenchman's  Oreok. 

ERIOAOEiB. 

5.  Vaccinium  myrtilloides,  Hook. 

6.  Arctostaphylos  Uva-ursi,  Spriug. 

1874.    July,  August.    Base  of  Rocky  Mountains. 

7.  Gaultheria  procumbens,  L. 

8.  Cassandra  calyculata,  L. 

9.  Andromeda  polifolia7L. 


- 
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"370.  Mensksia  glanduti  flora,  Hook. 

•371.  Mmzksiti  Graltami,  Hook. 

*37'_'.  Ledum  Int'/olinm,  Ait. 

•373.  PyroJa  cllipHai,  Nutt. 

•374.  Pyrola  nwunda,  L. 

•373.  Pyrola  nAiindifolia,  L. 

•37ti.  Pyrola  asari/olia,  Mi. 

•377.  Mo-iicxe*  vnijtora.  Gray. 

•378.  Mi»wtro}i<i  itnijlunt,  h. 

PLANTAGrNACE-E. 

371).  Plantaga  eriopoda,  Torr. 

1874.    July.     Dry  prairie.     Missouri  River. 

380.  Ptantiujo  Patiigonica,  J  acq. 

1874.    July.    Missouri  River. 

381.  I'lanttigo  Patagonka,  var. 

With  pre  wo"  in  g. 
•388,  Plantaijo  major,  L. 
•383.  Plantago  Bigclorii,  Gray. 

PRIM  PLACED. 

•384.  .dnrfrowicc  occidcntalis,  Pnrsh. 
•385.  Andramcc  septcntrionalia,  h. 
•38(5.  Dodemtheon  intenrijbliiuu,  Mx. 
•387.  Glaux  maritime,,  L. 
388.  Lysimachia  ciliala,  L. 

1873.  July,  August.    Pembina  and  westward,  on  tbe  b 
of  thickets. 

1S74.    July,  August.     Frenchman's  Creek  to  Rocky  Mom 
"389.  Lysimachia  thyrsi/olia,  L. 
•390.  Trientalk  Americana,  Parsh. 

LENTIBULAOE^I. 

391.   Utricularia  vulgaris,  L. 

1874.  August.    Frenchman's  Creek.     Swamp. 

SOROPHCLARIACE^J. 

•392.  Chelone  glabra,  L. 
•393.  Pentstemon  acuminatux,  Doug. 
'394.  Pentstemon  confertus,  Doug. 
•395.  Pentstemon  dasyphyllus. 
396.  Pentstemon  gracilis,  Wutt. 

1873.    August.    Dry  prairie. 
•397.  Pentstemon  glaucux,  Grab. 
*39S.  Pentstemon  MenziesU,  H.wte. 
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•399.  Pentstemon  procerus,  Doug. 
•400.  Pentstemon  pubescens,  Soland. 
401.  Mimulus  luteus,  L. 

1874.    August.    Milk  River. 
•402.  Mimulus  Lewisii,  Pursh. 
•403.  Mimulus  ringens,  L. 
•404.  Gratiola  Virginiana,  L. 
•405.  Veronica  Americana,  Schwein. 

1874.    August.    Milk  River. 
•406.  Veronica  alpina,  L. 
•407.  Veronica  peregrina,  L. 
•408.  Gerardia  purpurea,  L. 
•409.  Castilleia  coccinea,  Spring. 
410.  Castilleia  pallida,  Kunth. 

1874.    August.    Base  of  Rocky  Mountains. 
410*.  Castilleia  pallida,  Kunth.,  var.  miniata. 

1874.    August.    Milk  River. 
#411.  Castilleia  sessiliflora,  Ph. 
*412.  Rhinanthus  Crista- Oalli,  L. 
•413.  Pedicularis  Canadensis,  L. 
•414.  Pedicularis  bracteosa,  Benth. 
•415.  Melampyrum  Americanum,  Mx. 

416.  Ortliocarpus  hiteus,  Nutt. 

1874.    July.    Near  Three  Buttes. 

VERBENACEJB. 

417.  Verbena  bracteosa,  Mx. 

1874.    July.    Frenchman's  Creek. 
•418.  Verbena  hastata,  L. 

LABIATE. 

419.  Mentha  Canadensis,  L. 

1873.  August.    Along  Mouse  River. 

1874.  August.    Frenchman's  Creek. 
•420.  Lycopus  sinuatus,  Gray. 

•421.  Lycopus  Virginicus.  L. 

422.  Monarda  fistulosa,  L. 

1873.  August.    Turtle  Mountain. 
422a.  Monarda  fistulosa,  var.  mollis. 

1874.  August.    Frenchman's  Creek. 

423.  Lophanthus  anisatus,  Benth. 

1873.    August.    Near  Turtle  Mountain. 

424.  Dracocephalum  parviflorum,  Nutt. 

1873.    August.    Turtle  Mountain. 
•425.  Physostegia  Virgiana,  Benth. 
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'■120.  Brnndta  vulgaris,  L. 
"427.  Scutellaria  galericulata,  L. 
•428.  <Jahvj>six  Tetrahit,  h. 
421).  Stachi/K  axperu,  Ms. 

1873.  July.     Ptnubiuu, 
430,  Stacltg*  palustris,  L. 

1874.  July.     Missouri  River  and  Freaehaiati's  Greek. 

BORRAG1NAOEL35. 
•431.  Onosmodium  Virginianum,  DC 
432.  LUhospermum  cancxcens,  Lekui. 

1873.  July.    Pembina.    Dry  plains. 
°433.  Lithospermwa  lonijijhtrtim,  Spreug. 
"434.  Merlcn&ia ■■  paniculata,  Don. 

435.  Efitrichium  Oali/ornicum,  DO. 

1874.  July.     Frenchman's  Creek. 
430.  ErUrhhiuin  (irwifupiTiiM,  T.  &  G. 

187 1.     August.     Dry  plains.     Base  of  Rocky  Mountains 
437.  h'ritrichium  leucophamm,  DO. 

1874.     August.     Base  of  Rocky  Mountains. 
"43S.  Eritricldum  glomnratum,  DU. 
*43i).  Myosotis  alpestrin,  Hctuuidt. 
•410.  Echi  noxjH'rm  it  in  Jim  ibuitduw,  Lelim. 
•441.  Echinosjifrmum  Luppttta,  Li'hm. 
•442.  Eckinospcrmwn  patulvm,  Lehm. 

443.  Cynoglossum  Virginioum,  L. 

1873.  July,  August.     Pembina  and  westward. 

POLEMONIAOE^i. 

444.  Phlox  Douglassii,  Hook. 

1874.  July.     Near  Three  liuttes. 
•445.  PKlox  canescens,  T.  &  G. 

•440.  Phlox  pitosa,  L. 

447.  OoUomia  linearis,  Nutt. 

1874.    July.    Dry  prairies,  Missouri  River. 

448.  6  ilia  minima,  Gr. 

1874.    July,    year  TUree  ButteB. 

CONVOLVULAOE^J. 

449.  Calyaiegia  septum,  R.  Br. 

1873.  July.    Pembina. 

1874.  July.    Missouri  River. 

450.  Calystegla  spithamaxi,  Pursh. 

1873.  July.     Peuibiua,  in  woods. 

1874.  July.    Missouri  River. 

451.  Omenta  Oronovii,  WUWL. 

1873.     Au  guat.    Imfia  l&wnxV&va..    Q^  Uftie*  vt>\.*.'»&i,SiiV 
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SOLANACE.E. 

.  Physalis  viscosa,  L. 

.  Solatium  rostratum,  Dunal. 

1874.    July.    Frenchman's  Creek. 
.  Solatium  triflorum,  Nutt. 

1874.    July.    Prairies,  Frenchman's  Greek. 

GENTIANACE^ffi. 

.  Halenia  deflexa,  Griseb. 
.  Gentiana  affinis,  Griseb. 

1874.    August.    Milk  River. 
.  Gentiana  Amarella,  L. 

1874.    August.    Rocky  Mountains. 
.  Gentiana  acuta,  Mx. 
.  Gentiana  Andrewsii,  Griseb. 
.  Gentiana  crinita,  Froel. 
.  Gentiana  detonsa,  Fries. 
.  Gentiana  Menziesii,  Griseb. 
.  Gentiana  puberula,  Mx. 

1873.    September.    Mouse  River. 

APOCYNACE^E. 

.  Apocynum  androscemifolium,  L. 

1873.    July.    Pembina,  in  thickets. 
.  Apocynum  cannabinum,  L. 

1873.  July.  Very  abundant  in  thickets.  The  fibre  used  by 
the  Indians  for  cordage.  It  may  eventually  have  some  eco- 
nomic value. 

1874.  July.    Missouri  River. 

ASCLEPIADACE^E. 

.  Asclepias  ovalifolia,  Dec. 

1873.    July.    Pembiua,  iu  woods. 
.  Asclepias  speciosa,  Torr. 

1873.  August.    Plains  near  Turtle  Mountain. 

1874.  July.    Wet  places  along  Frenchman's  Creek. 
.  Aftdepias  verticillata,  L. 

1873.    July.    Pembina. 
.  Asclepias  incarnata,  L. 
».  Asclepias  variegata,  L.,  var.  minor,  Hook. 
.  Asclepias  viridiflora,  Ell. 

ARISTOLOCHIACE.E. 
'.  Asarum  Canadense,  L. 
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NYOTAGINACE.E. 


473.  Oxybapkua  htrsutiis.  Sweet,  Var. 
1874.  July.  Missouri  River. 
•474.  Oxybaphus  nyctaginevjt,  Sweet. 


- 


CHENOPODIACEA. 

•475.  Chawpotlium  album,  L, 
47G.   Vhenopodium  Icptopliyllum. 

1874.     August.    Dry  plains  west  of  Frenchman's  Creek. 
•477.  BUtnm  Bonm-Henrious,  I>. 
•478.  lititvm  ciipitutum,  L. 

479.  Blitum  ylaurum,  Kocli. 

1874.    August.     Milk  River. 

480.  Atriplcx  Xuttallii,  Watson. 

1874..    July.    Missouri  River. 

481.  Atriplex  Endolepis,  Watson. 

1874.     August.     Freuch man's  Creek. 
"482.  Snlkornia  lu-rbacen,  L. 

483.  Suanta  deprexm,  Ledeb. 

1873.  July.     Pembina,  dry  plains. 

484.  Sarcubalun  vi-rmicithilu*,  Torr. 

1874.  July.    Saline  soil.    West  of  Frenchman's  Creel;. 

AMARANTACEJ3. 
•485.  Amarantwt  retrofiexus,  L. 

PARONYCHIA. 

486.  Paronychia  tcssiliflora,  Nutt. 

1873.  September.    Along  Mouse  River,  on  dry  banks. 

1874,  August.    Milk  River, 

POLYGONACE^J. 

487.  Polygonum  amphibium,  L. 

1874.    July.    Frenchman's  Creek. 
•487'.  Polygonum  amphibium,  L.,  var.  terreslre. 
487b.  Polygonum  amphibium,  L.,  var.  aquaticum. 

1873.  August.    Mouse  River  Plain,  in  wet  places. 
"488.  Polygonum  avicnlare,  L. 

488".  Polygonum  aviculare,  L.,  var.  ercctum. 

1874.  August.    Base  of  Rocky  Mountains. 
•489.  Polygonum  cilinode,  Mx. 

•490.  Polygonum  dumetorum,  L.  * 

•491.  Polygonum  hydropiperoides,  Mx. 
492.  Polygonum  lapathifolium,  Ait.,  var.  ineanum. 
1874.    August,.    Fraachmau'a  Creek. 
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*493.  Polygonum  Pennsylvanicum,  L. 
*494.  Polygonum  tenue,  Mx. 
♦495.  Oxyria  digyna,  Gampd. 

496.  Rumex  maritimus,  L. 

1874.    August.    Saline  plains,  west  of  Frenchman's  Greek. 

497.  Rumex  salicifolius,  Weium. 

1873.  July.    Pembina. 

1874.  June,  July.    Missouri  River.    Frenchman's  Creek. 

498.  Rumex  venosus,  Pursh. 

1874.    July,  August.    Frenchman's  Greek  and  westward. 

499.  Eriogonum  flavum,  Nutt. 

1874.    July,  August.    Missouri  Eiver  to  Rocky  Mountains. 

500.  Eriogonum  umbellatum,  Torr. 

1874.    July.    Frenchman's  Creek. 
*501.  Eriogonum  crassifolium,  Bcntb. 

EL^AGNACE^E. 

502.  Elceagnu8  argentea,  Pursh. 

1873.  August.    Vicinity  of  Turtle  Mountain,  very  common  in 
patches. 

*503.  Shepherdia  argentea,  Nutt. 
*504.  Shepherdia  Canadensis,  Nutt. 

SANTALACE.E. 

505.  Comandra  pallida,  DC. 

1874.  June,  July.    Missouri  River. 

506.  Comandra  umbellata,  Nutt. 

1873.    July.    Pembina. 

EUPHORBIAOE^E. 
*507.  Euphorbia  glyptosperma,  Engl. 

DRTICACE^E. 

508.  Humulus  Lupulus,  L. 

1873.    August,  September.    Turtle  Mountain  to  Mouse  River. 

509.  Urtica  gracilis,  Ait. 

1873.  August.     Second  prairie. 

1874.  August.    Frenchman's  Creek. 

510.  Laportea  Canadensis,  Gaudicb. 

1873.    July.    Pembina. 

511.  Vlmus  Americana,  L. 

1873.    June.    Pembina. 

CUPULIFER^J. 

♦512.  Corylus  Americana,  Walt. 
513.  Quercus  macrocarpa,  Mx. 

1873.    Pembina,  common,  of  large  size  a\otig  \X\fc  w?*&% 
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BETULAOE^I. 

514.  Betula  occidental 'in,  Hook, 

1874.    August.    Rocky  Mountains. 

SALICACELdS. 

515.  Salix  lucida,  Mulil. 

]S73.    August.    Mouse  River. 

516.  Salix  rostrata,  Richardson. 

1S73.    July.    Pembina,  iu  fruit. 
"517.  Salir  nigra,  Marsh. 
"518.  Vopuhii  bateamifera,  L.,  var.  candicans. 
•519.  Pojnibi.i  monili/era.  Ait. 
•520.  Populus  trvmuloiden,  Ms. 

CONIFERS. 
•521.  Pinus  Banksiana,  Lambert. 
•522.  Pintut  contorta,  Doug. 
"523.  Pinus  resinosa,  Ait. 
524.  AHtt  Itouglasii,  Lindl. 

1874.     Rocky  Mountains. 
"525.  Abies  alba,  Mx. 
•52(!.  Abie*  Engelmamti,  Parry. 
•527.  Abies  nigra,  Torr. 
•528.  AfeiiM  bateaviea,  Marshall. 
"529.  Larix  Americana,  Mx. 
•530.  Thuja  occidentalism  L. 

531.  Juniperus  communis,  L. 

1874.    August.    Rooky  Mountains. 

532.  Juniperus  Sabina,  L. 

1874.     August.    Base  of  Rocky  Mountains. 
•533.  Juniperus  Tirginiana,  L.,  var.  procumbens. 

ABAomai. 

534.  Arisama  triphyllum,  Torr. 
1873.    July.    Pembina. 
•535.  Calia  palustris,  L. 
•536.  Acorns  Calamus,  L. 

LEMNAOE^l. 
537.  Leinna  tri$ulca,~L. 

1873.    Pembina,  with  Ranunculus  cymbularia. 
"538.  Lemna  minor,  L. 

TYPHAOE.E. 
•539.  Tjfpha  lati/olia,  L. 
540.  Sparganium  simplex,  Buds. 
1873.    July.    Pembina. 
•541.  Sparganium  eurycarpum,   Eng. 
•542.  /Sparganium,  natans,\i. 
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NAIDAOE^J. 

5.  Potamogeton  pectinatus,  L. 

1873.  August.    Near  Turtle  Mountain. 

1.  Potamogeton  marinus,  L. 

1873.  August.    Near  Turtle  Mountain. 
5.  Potamogeton  natans,  L. 

).  Potamogeton  perfoliatus,  L.,  var.  lanceolatus. 

1874.  August.    Near  Turtle  Mountain. 
J.  Potamogeton  pusillus,  L. 

ALISMACE^l. 

$.  Alisma  Plantago,  L. 

1874.    July.    Frenchman's  Creek. 
).  Triglochin  maritimum,  L. 
).  Triglochin  palustre,  L.,  var.  elatum. 
L.  Sagittaria  variabilis,  Eng. 

1873.  August.    Mouse  Biver. 

1874.  July.    Frenchman's  Greek. 

ORCHIDACE.E. 

2.  Habenaria  hyperborea,  R.  Br. 

1874.    August.    Rocky  Mountains. 

3.  Habenaria  braeteata,  R.  Br. 
L  Habenaria  psy  codes,  Gray. 
).  Spiranthes  cernuaj  Rich. 

3.  Calopogon  pulchellus,  R.  Br. 
J.  Cypripedium  pubescens,  Willd. 

AMARYLLIDACE.E. 

$.  Hypoxis  erectay  L. 

1RIDACEJB. 
).  Iris  versicolor,  L. 
).  ftisyrinchium  Bermudiana,  L.,  var.  anccps. 

1873.    July.    Pembina. 
!..  Sisyrinchium  mucronatum*  Mx. 

SMILACEJ3. 
5.  Smilax  Jierbacea,  L. 

1873.    July.    Pembina. 

LILIACEiE. 

!.  Zygadenus  glaucus,  Nutt. 

1873.  July.    Pembina. 
.  Zygadenus  Nuttallii}  Gray. 

1874.  Jane.    Prairie  along  Missouri  Rivet. 
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•505.   Vtiatrum  album,  var.  EsckschoKzii,  Gray, 
•atffi.  Xeeopftjfttom  (WW,  Ptirsb. 
•56?.  Tujiddia  ijlulinom,  W'illd. 
5liS.  ftWMffM  trachycarpa,  WatflOQ. 

1S74.     August.    Rocky  Mouutaius. 
Stilt.  Clinlaniti  unijlora,  Mcuk. 

1874.     August.     Rocky  Mountains. 
•570.  Smitacina  bifrtia,  Ker. 

571.  Smilacina  tri/ulia,  De»f. 

1873.     July.     Pembiua.  iu  woods. 

572.  Smilachia  racemosa,  Desf. 

1S74.     August.     Rocky  Mountains. 

573.  Sniilm-ina  stcllata,  Desf. 

1873.  July.     Pembina. 

1874.  June.    Fort  Bnford. 

574.  Polyg  una  turn  yigttjiteuvt,  Dietrich. 

1873.    July.     Pembina,  shady  bank  of  tho  river. 

575.  Lilium  Philaddphicum,  L. 

1873.  Jane,  July.     Pembina.     Very  abundant  ou  the  pn 
57(i.  Vahchortus  Xitttaliii,  T.  &  G. 

1874.  June.     Fort  But'onl. 

577.  Allium  cernut/m,  Rotll. 

1874.     August.     Base  of  Rocky  Mountains. 

578.  Allium  SiAgDWpraiHIW)  II 

1874.    AagnBt.    Rocky  Mountains. 
57D.  Allium  stellatum,  NuLt. 

1873.  August.     Mouse  River  Plain.    Very  abundant 
•580.  AJUum  reticulation,  Frazer. 

581.  Yucca  angustifotia,  Nutt. 

1874.  July.     Missouri  River. 

JTTNOACRfi. 

•582.  Juncus  acuminatum,  Mx. 
•583.  Juncus  alpinus,  var.  insignia,  Fries. 
584.  Juncus  Jiolticus,  Deth. 

1873.  July.    Pembina. 

•584*.  Juncus  Balttcus,  Deth.,  var.  montanus. 

•585.  Juncus  Mertensianus,  Dong. 

•580.  Juncus  nodosus,  L. 

•587.  Juncus  xiphioides,  K.  Mayer. 

•588.  Lusula  partifiora,  Desv.,  var.  melanocarpa. 

OOMMELYNAOE^. 

589.  Traiescantia  Virgtnica,  L. 

1874.  June.    Vrames  we.vc  Fort  Buford. 
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CYPEBACB^B. 

).  Eleocharis  acicularis,  B.  Br. 
L.  Eleocharis  palustris,  B.  Br. 

1873.  August.    Mouse  Biver  Plain. 

1874.  July.    Missouri  Biver. 
I.  Scirpus  Eriophorum,  Mx. 

3.  Scirpus  fluviatiliSj  Gray. 

1873.    July.    Pembina. 
I.  Scirpus  maritimus,  L. 

1873.  August.    Vicinity  of  Turtle  Mountain. 

1874.  July.    Missouri  Biver. 
5.  Scirpus  pungenSy  Vabl. 

1874.    July.    Missouri  Biver. 
3.  Scirpus  validus,  Vahl. 

1873.  July.    Pembina. 

1874.  July.    Missouri  Biver. 
7.  Eriophorum  latifolium. 

3.  Eriophorum  polystachyon^  L. 
[).  Carex  adusta.  Boot. 

1873.    July.    Pembina. 
[).  Carex  alopecoidea.  Tucker. 

1.  Carex  aperta.  Boot. 

2.  Carex  aristata,  B.  Br. 

1873.  July.    Pembina. 

3.  Carex  atrata,  L. 

4.  Carex  aurea,  Nutt. 

5.  Carex  Douglasii,  Hook. 

6.  Carex  f estiva,  Dew. 

7.  Carex  lanuginosa,  Mx. 

1874.  July.    Missouri  Biver. 
S.  Carex  longirostris,  Torr. 

D.  Carex  lupulina,  Muhl. 

0.  Carex  marcida,  Boott. 

1.  Carex  polytrichoides,  Muhl. 
^.  Carex  PseudoCyperus,  L. 

3.  Carex  retrorsa,  Sehw. 

1873.    August.    Mouse  Biver. 

4.  Carex  rosea,  Schk. 

5.  Carex  Richardsonii,  B.  Br. 

6.  Carex  rigida,  Good. 

7.  Carex  riparia^  Curtis. 

8.  Carex  scirpoidea,  Mx. 

9.  Carex  siccata,  Dew. 

0.  Carex  straminea,  Schk. 

1.  Carex  straminea,  Schk.,  var. 

1873.    July.    Pembina. 
BnJJ.  iv.  No.  4 6 
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•022.  Carex  supina,  Wahl. 

•023.  Co  rex  sir  icta,  Lam. 
•024.  Ctin-j!  xtenophylta,  Wahl. 
"020.  Can-x  uh'iculala,  Boott. 

GEAMISEjE. 
"020.  Zizunia  aquatics,  L. 
•627.  A&yswnui  alp'mus,  Smith. 
•028.  PMarn  OfpAfHtt,  L. 
•029.  JtfKWtfi  *oi6ra,  Willd. 
030.  Caldini'H  nml  in  Canadensis,  Beau  v. 

1*73.    .Inly,  August.     Pembina.     Near  Turtle  Mouutaiu. 
631.  CutniiHKjroxti.1  utrkta,  Trin.     Var. 

1873.  August.    Turtle  Mouutaiu. 

1874.  July.     Frencuman'a  Creek. 
•032.  Eriocoma  cuxpidnta,  Nutt. 

033.  Stipa  comata,  Trio. 

1373.    August.    Turtle  Mouutaiu. 
G34.  Stipa  spartea,  Trin. 

1874.    July.    Frenchman's  Creek. 

035.  Stipa  viriduta,  Triu. 

1873,  August,     Second  prairie. 

1874.  July.    Freucbmau's  Creek. 

036.  Spartina  cynosunddes,  Willd. 

1873.    August.    Mouse  River. 

637.  Spartina  gracilis,  Both. 

1873.  July.    Turtle  Mouutaiu. 

1874.  July.     Frenchman's  Creek. 

638.  Bouteloua  oligostachya,  Torr. 

1873.    August.    Turtle  Mountain  westward,  forming  com 
sud,  on  dry  prairie. 

639.  Kce'eria  cristata,  Pers. 

1873.  August.    Second  prairie. 

1874.  July.     Frenchman's  Creek. 
610.  Glycerin  airoides,  Tburber. 

1874.    July.    Missouri  River. 
"G41.  Qlyceria  nervata,  Trin. 
•642.  Catabrosa  aquatica,  Beanv. 
•013.  Poii  atpina,  L. 
044.  Poa  ahodes,  Gray. 

1873.    July.    Pembina. 
°645.  Poa  camia.  Smith,  var.  strictior. 
040.  Poa  compressa,  L. 

1873.    July.    Pembina. 
•047.  Poajlexuosa,  Muhl. 
•048.  Poa  yroteiwt's,  L. 
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.  Poa  serotina,  Ehrh. 

1873.    July,  August.    Pembiua.    Turtle  Mountain. 
K  Festuca  borcalis,  Mert. 
..  Festuca  ovina,  L. 
!.  Bromus  c Hiatus,  L. 

1873.  August.    Mouse  River. 

1874.  August.    West  of  Frenchman's  Creek. 
I  Fhragmites  communis,  Trin. 

1873.    August.    Prairie,  on  borders  of  little  pools. 
[.  Lepturus  paniculatus,  Nutt. 
">.  Triticum  caninum,  L. 

1873.  August.    Near  Turtle  Mountain,  in  thickets. 
3.  Triticum  repens,  L. 

1874.  July.    Frenchman's  Creek. 
T.  Triticum  strigosum,  Steud. 

$.  Hordeum  jubatum,  L. 

1873.  July.    Pembina,  on  prairie. 

1874.  July.    Missouri  River. 
).  Hordeum  pratense,  Huds. 

1 874.    A  ugust .    West  of  Frenchman's  Creek. 
).  Elymus  Canadensis,  L. 

1873.  August.    Turtle  Mountain,  thickets. 

1.  Elymus  Canadensis,  var.  glaucifolius. 

2.  Elymus  Sibirieus,  L. 

1874.  August.    Rocky  Mountains. 

3.  Elymus  Virginicus,  L. 

1873.  August.    Near  Turtle  Mountain. 
1.  Danthonia  spicata,  Beauv. 

5.  Avena  striata,  Mx. 
G.  Aira  cwspitosa,  L. 

1874.  August.    Base  of  Rocky  Mountains. 
7.  Fhalaris  arundinacea,  L. 

1873.  July,  August.    Pembina.    Turtle  Mountain,  thickets. 
1S74.    July.    Frenchman's  Creek. 

S.  Hierochloa  borcalis,  R.  &  G. 
9.  Beckmannia  erucceformis,  Host. 

1874.  July,  August.    Missouri  River.    Frenchman's  Creek. 

0.  Panieum  pauciflorum,  Ell. 

1.  Panieum  virgatum,  L. 

1873.    August.    Mouse  River. 

2.  Andropogon  furcatus,  Muhl. 

3.  Andropogon  scoparius,  Mx. 

1873.    September.    Mouse  River,  dry  prairie. 

EQUISETACE^J. 

4.  Equisetum  arvense,  L. 

1873.    July.    Pembina. 
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•675. 

Equiavtum  hi/male,  L. 

•1.70. 

Eqni&etum  lavigatum,  Braun. 

•077. 

Etjxi.ictum  lintasum,  h. 

078. 

Equixetwii  rohustum,  Braan. 
1874.    Juue.    Missouri  River. 

FILICES. 

•070. 

Potypoelhim  rnlgare,  L. 

•080. 

Plieyoptcrin  Dryapterui,  Fee. 

•081. 

Aspidium  Lonchith,  8wz. 

•OS2. 

Aipldium  apinutoxum,  Willd. 

•083. 

Onoclea  setmhilin,  L. 

•084, 

Cyntopttritt  bulbifera,  Benin. 

•085. 

Vyntopteris fragilis,  Beruh, 

"080. 

Woodnia  Iieenxis,  R.  Br. 

•087. 

liotri/chium  lunarioidex,  Swz. 

•088. 

Eolrychium  Virginicum,  Swz. 

LTUOPODIAOE^l. 

•089. 

Lycojmtlium  eomplanatum,  L. 

•000. 

Lycopodium  lucidulum,  Ms. 

01)1. 

Selugiiuila  rupeittris,  Sjireng. 

1874.    August.    Base  of  Rocky  Mountains,  and  almost 

where  eastward,   in  some  places  covering  tlio  face  t 

country  aud  forming  much  of  the  sod  on 

sterile  bills. 

LICHENES. 
692.  Evernia  alpina, 

1874.     August.    Rocky  Mountains, 


(XXV.-ON  SOME  STRIKING  PRODUCTS  OF  EROSION  IN 

COLORADO. 


By  F.  M.  Endlioh,  S.  N.  D. 


;ig  the  progress  of  the  geological  and  geographical  survey  of 
lo,  under  the  direction  of  Dr.  F.  V.  Hayden,  every  portion  of  that 
Aug  State  was  explored.  Numerous  data  were  obtained,  impor- 
t  only  to  the  geologist,  bat  furnishing  ample  material  to  the  artist, 
ent  to  the  traveller.  Few  States,  perhaps,  are  so  well  favored  by 
as  Colorado.  Some  of  the  grandest  mountain  scenery  within  the 
States  is  there  to  be  found ;  mineral  wealth  is  treasured  up  within 
th's  interior.  Farms  and  meadow  land,  rich  in'  their  yield,  are 
3d  throughout  the  State ;  and,  again,  the  traveller  may  visit  within 
ite  regions  that  will  forcibly  remind  him  of  the  Sahara.  Now 
exploration  is  finished  and  its  features  throughout  are  thoroughly 
we  are  enabled  to  present  more  connected  discussions  upon  the 
eristic  forms  there  observed.  No  group  of  forms,  probably,  is  so 
as  that  showing  numberless  changes  produced  by  the  sculpturing 
f  nature.  Erosion,  its  artistic  agent,  has  furnished  us,  in  Colo- 
-ith  results  at  once  striking  and  siugularly  beautiful  in  detail. 
*e  the  following  pages  shall  be  devoted.  Fully  aware  that  no 
tare  can  convey  an  adequate  idea  of  the  subject,  I  may  still  hope 
1  accurate  description  may  be  of  some  service  to  those  seeking 
ation  thereupon. 

many  years  the  classical  region  of  Monument  Park  has  been 
.  The  singular  shapes  of  its  rocks  and  brilliancy  of  their  colors 
iven  a  justly  earned  celebrity  to  the  place.  Since  that  time  many 
ocalities  have  been  discovered,  some  of  them  even  surpassing  the 
in  grandeur  and  beauty.  Lying  farther  toward  the  interior  of 
ite,  the  regular  tourist  has  not  yet  reached  these  spots,  and  the 
ion  of  their  wonders  has  thus  far  been  made  to  a  favored  few  only, 
course  of  years,  no  doubt,  as  communications  shall  be  more 
itely  established,  these  places,  too,  will  be  visited,  and  will  elicit 
ition  equal  to  that  now  bestowed  upon  Monument  Park.  Until 
me  arrives,  however,  descriptions  must  be  accepted  which  cannot 
y  do  justice  to  the  subject. 

EROSION. 

classes  of  erosive  agents  may  be  distinguished,  chemical  and 
U.     Of  these,  the  former  has  but  one  function,  the  latter  trco* 
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Chemical  agents  produce  such  changes  in  the  roek  as  may,  and  no* 
frequently  do,  result  in  its  partial  or  complete  decomposition.  Tint 
decomposition  is  the  destruction  of  original  and  the  consequent  fimt 
tion  of  new  compounds.  Very  often  it  is  accompanied  by  an  Idcrmi 
of  volume,  whereby  the  original  molecular  cohesion  is  disturbed.  Oi 
the  other  hand,  it  may  result  in  the  removal  of  certain  constituort% 
thus  producing  an  effect  directly  inverse  to  the  former.  By  eitherof 
'these  processes,  the  mass  is  disturbed  in  such  a  manner  as  to  rente 
it  less  impregnable  to  the  attacks  of  physical  erosives.  Although  it 
cannot  have,  therefore,  a  truly  chemical  erosion  in  all  instances,  ws  m 
justified  in  using  the  term,  because  the  chemical  action  is  the  immedato 
means  by  virtue  of  which  the  mechanical  work  may  be  aeoomplithe& 

Most  prominent  among  the  chemical  agents  facilitating  medunfcd 
erosion  are  water,  either  pure  or  charged  with  various  gases,  and  grav- 
ing vegetation.  Minerals  like  feldspar,  anhydrite,  and  others  abort 
water,  and  are  changed  into  caolinite  and  gypsum  respectively.  Both 
of  these  secondary  products  are  less  able  to  withstand  eroskm  tins 
the  original  compounds.  This  represents  the  case  where  changes  of 
chemical  composition  prepare  the  material  in  snoh  a  manner  as  to 
offer  the  least  resistance  to  physical  erosives.  Water  charged  witk 
gases,  more  particularly  carbonic  acid  gas,  will  dissolve  certain  eon- 
pounds  readily  and  carry  away  portions  thereof  in  solution.  Hot  sii 
cold  water,  pure,  will  act  in  the  same  manner,  but  to  a  less  degm 
Growing  vegetation  will  chemically  absorb  certain  ingredients  of  rocki 
upon  which  its  roots  may  be  resting,  thus  either  directly  removing 
s m Jill  quautities  of  the  material  or  changing  its  chemical  composi- 
tion. This  erosive  action  by  vegetation  becomes  insignificant,  how- 
ever, when  compared  with  the  far  superior  physical  force  growing 
plants  exhibit.  Gases  contained  in  the  atmosphere  have  some  effect 
upon  rocks  of  varying  constitution,  but  frequently  one  that  tends 
rather  to  preserve  than  to  destroy  the  material  acted  upou.  Oxyd* 
tion  is  the  most  widely  distributed  result  of  such  influence. 

Most  prominent  among  the  agents  of  physical  or  mechanical  erosion 
is  the  action  of  water,  wind,  and  growing  vegetation.  Again,  we  find 
that  by  vegetation  the  subsequent  absolute  removal  of  material  is  pre- 
pared. The  growth  of  roots  in  minute  crevices  of  rocks  may  frequently 
result  in  a  disruption  of  the  cohesion,  thus  either  directly  removing 
a  fragment  or  placing  it  into  such  a  position  as  to  make  its  removal 
imminent.  To  everyone  is  known  the  enormous  expansive  power  of 
growing  roots,  and  it  will  readily  be  seen  how  very  severely  a  large 
mass  of  them  may  affect  a  rock  that  has,  for  instance,  the  physical 
constitution  of  a  sandstone. 

Flowiug  water,  with  or  without  sand  and  detritus  in  suspension, is 
one  of  the  most  directly  acting  agents,  and  is  productive  of  results  upon 
a  grand  scale.  Analogous  thereto,  though  more  restricted  in  occurrence, 
is  the  action  of  moving  ice.    Precipitated  water  presents  results  similar 
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to  the  foregoing,  but  on  a  small  scale.  Water  entering  fissures  and  seams, 
or  saturating  porous  rocks,  severely  affects  them  by  expansion  incident 
upon  freezing.  Within  certain  classes  of  rocks,  this  process,  prepara- 
tory to  the  final  removal  of  material,  is  one  of  great  importance.  Not 
only  are  those  that  may  be  regarded  as  mechanical  deposits  thereby 
affected,  bnt  also  the  crystalline  aggregates.  Water  entering  minute 
openings  between  the  cleavage-planes  of  crystals  will  gradually  pro- 
dace  a  separation  so  great  as  to  render  the  original  position  of  the 
crystal  no  longer  tenable.  This  mode  of  separation  is  analogous,  in  its 
results,  to  the  effects  produced  by  growing  roots.  For  flowing  and 
precipitated  water  is  reserved  the  ultimate  transportation  of  such 
loosened  material  from  its  original  place  of  occurrence. 

Wind,  finally,  is  the  last  of  the  important  agents  of  erosion.  By  its 
force,  small,  loosened  particles  are  removed  and  are  carried  away.  Sand 
carried  before  the  wind  is  capable  of  producing  very  marked  results. 
By  the  frequent  repetition  and  violence  of  the  concussions  caused  by 
grains  of  sand  striking  against  some  fixed  obstacle,  a  type  of  erosion  is 
produced  that  may  be  regarded  as  unique  in  its  detail  characteristics. 
While  the  cutting  action  of  the  sand  detaches  fragments  of  the  rock, 
the  wind  rapidly  carries  them  off,  thus  ever  offering  fresh  surfaces  to  tbe 
attacks  of  the  rapidly  abrading  material.  The  comparatively  small 
amount  of  work  that  is  apparently  accomplished  by  this  powerful  factor 
of  erosive  agents  may  be  due  to  the  fact  that  peculiar  positions  of  the 
eroded  material  are  required.  Unless  these  conditions  be  complied  with, 
tbe  sa nd  will  speed  harmlessly  upon  its  way,  or  produce  such  remits  as 
furnish  no  adequate  examples  of  its  power. 

Reviewing,' briefly,  the  characteristics  resulting  from  the  various 
methods  of  erosion,  we  observe  that  certain  analogous  physical  causes 
produce  essentially  the  same  forms.  Water  acts  as  a  solvent  agent  upon 
many  of  the  minerals  constituting  rocks.  Although  the  quantity  of  min- 
eral matter  taken  into  solution  by  pure  water  is,  as  a  rule,  indefinitely 
small,  the  presence  of  carbonic  acid  gas  makes  a  great  difference  in  its 
solvent  power.  Frequently  exposures  of  limestones  may  be  seen,  exhibit- 
ing a  minutely  corrugated  surface.  Gypsum  is  affected  in  the  same  way 
by  chemical  aqueous  erosion.  Admixtures  of  silex  and  clay  in  either 
limestones  or  gypsum  produce  definite  results,  which  lead  to  a  recogni- 
tion of  their  presence.  Although  the  chemical  erosion  caused  by  grow- 
ing vegetation  iu  the  aggregate  will  show  extensive  results,  its  direct 
evidence  is  not  very  manifest.  Owing  to  the  distribution  of  minute 
root-fibers,  their  chemical  action  is  spread  so  uniformly  that  it  can  be 
recognized  as  such  only  in  rare  instances. 

Perhaps  the  most  universally  observed  products  of  erosion  are  those 
shaped  by  flowing  water.  Channels  are  worn  into  yielding  rocks,  rough 
places  are  smoothed,  soft  inclosures  in  hard  rocks  are  removed,  and, 
throughout,  the  outlines  are  modified.  These  results  are,  iu  a  great 
measure,  dependcut  upon  the  quantity  and  quality  of  the  material  which 
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the  water  may  carry  in-  suspension.  Moving  foe  and  its  aooompanyiig 
mass  of  detritus  manifests  the  same  ultimate  achievements.  Hari, 
resisting  rocks  are  smoothed  and  planed,  softer  ones  are  deeply  cut  Mi, 
thus  changing  the  miuor  orographic  features  of  a  region.  Depends*, 
in  part,  upon  the  physical  constitution  of  the  rocks  affected,  is  the  actios 
produced  by  the  freezing  of  water  saturating  them.  In  ease  the  con- 
ditions be  favorable,  we  may  find  a  more  or  less  completely  developed 
system  of  foliation.  Minute  fragments  are  separated  from  the  main 
rock,  and  frequently,  by  a  process  of  regulation  within  fissures  thus 
formed,  large  slabs  are  removed.  Certain  rocks,  less  homogeneous  than 
others,  absorb  a  great  deal  of  water,  which  forces  off  innumerable  par- 
ticles upon  freezing.  In  this  connection  may  be  mentioned  the  phenom- 
enon of  " exfoliation  "•  According  to  the  interpretation  usually  given  to 
this  term,  it  signifies  a  scaling-off  of  some  rocks,  dependent  upon  reach- 
ing certain  temperatures  through  the  action  of  the  sun's  rays.  Phja- 
cally  this  is  certainly  possible,  but  I  am  of  the  opinion  that  in  reality  it 
does  not  often  occur.  Although  during  the  wanner  season  of  the  year, 
rocks  exposed  to  the  sun's  rays  frequently  acquire  a  comparatively  high 
temperature,  it  seems  improbable  that  this  could  produce  the  result  of 
extensive  fissures.  If  we  take  into  consideration  the  coefficient  of  expan- 
sion of  the  various  minerals  composing  such  rocks,  and  furthermore 
consider  their  points  of  fusion,  the  suggestion  seems  still  leas  tenable. 

Wind  erosion,  in  some  highly  favored  localities,  is  productive  of  very 
striking  results.  Usually,  however,  its  action  is  oonflued  to  the  shap- 
ing of  minor  details.  Wherever  the  wind  can  have  full  sweep  and  the 
sand  may  find  objects  upon  which  to  expend  its  work,  there  we  will 
soon  recognize  the  peculiar  workmanship  of  this  agent.  Attacking 
most  rapidly  those  portions  which  offer  least  resistance,  the  sand  will 
carve  out  forms  which  will  indicate  the  physical  structure  of  the  eroded 
material.  Exposed  surfaces  will  be  modified  in  such  a  way  as  to  denote 
the  prevalent  direction  of  the  wind,  and  so  as  to  furnish  an  idea  of  the 
relative  amount  of  sand  utilized  in  the  "  blast". 

It  would  carry  us  altogether  too  far  were  any  attempt  here  made  of 
giving  even  only  the  general  results  of  the  various  kinds  of  erosion  upon 
different  rocks.  In  the  subjoined  pages  we  will  have  to  deal  with  maiuly 
one  class,  that  produced  by  mechanical  deposition.  We  shall  see  that 
even  slight  variations  in  the  constitution  of  this  material  may  be  pro- 
ductive of  far-varying  results.  We  have  for  our  consideratiou  a  series 
of  forms,  referable  to  several  groups,  each  one  of  which  may  be  consid- 
ered as  an  expression  of  definite,  pre-existing  conditions.  It  shall  there- 
fore bo  the  object  of  this  paper  to  present  them  in  such  a  manner  as  to 
comprehend  their  present  and  eventual  form,  the  materials  composing 
them,  and  the  mode  of  their  formation. 

In  order  to  discuss  the  material  at  hand  in  a  somewhat  systematic 
manner,  it  may  appropriately  be  classified.  Among  the  most  prominent 
forms  in  Colorado  are  those  that  for  many  years  have  been  known  by 
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the  appellation  of  u  Monuments".  Belated  to  them  are  statuesque  and 
moral  products  of  erosion.  Caves  and  arches,  so  far  as  belonging  in 
tbis  category,  follow,  and  isolated  forms,  varying  in  their  character, 
occurrence,  and  method  of  genesis,  complete  the  list. 

Applying  such  subdivisions  as  are  warranted  by  the  occurrences 
observed,  we  arrive  at — 
Monuments. 
Normal. 
Accidental. 
Statuesque  Forms. 
Mural  Forms. 
Normal. 
Intruded. 
Architectural  Forms. 
Caves. 
Arches. 
Isolated  Forms. 

NORMAL  MONUMENTS. 
monument  park. 

During  the  great  "  Pike's  Peak  "  excitement  in  1857,  this  famous  spot 
was  discovered.  To  the  adventurous  pioneers,  forsaking  nil  comfort  and 
risking  their  lives  in  the  search  after  the  promised  gold,  this  region 
appeared  as  one  of  surpassing  beauty.  After  the  wearisome  and  dan- 
gerous march  across  the  plains,  those  early  travellers  at  last  found  them- 
selves at  the  immediate  base  of  a  high  range  of  mountains.  Foothills 
formiug  the  transition  from  rocky,  barren  slopes  to  the  plains,  contained 
many  little  valleys,  rich  in  verdure  and  pleasant  scenery.  It  is  scarcely 
to  be  wondered  at,  then,  that  the  men  who  for  months  had  rarely  seen 
anything  but  sage-brush  and  cactus  should  express  their  extravagant 
admiration  in  such  terms  as  the  u  Garden  of  the  Gods".  Not  only  was 
a  place  of  rest  here  offered  them,  but  they  met  with  forms  to  them  utterly 
unknown.  Beyond  the  outside  sharp  ridges,  the  classical  u  hog-backs", 
lay  narrow,  fertile  valleys.  Rising  behind  were  densely  timbered,  partly 
precipitous  hills,  and  in  the  distance  the  snow-capped  or  bleak  summit 
of  Pike's  Peak  towered  far  above  them. 

In  these  little  valleys  were  first  found  the  typical  "monuments'*. 
Fashioned  after  one  general  pattern,  though  ever  varying  in  their  detail- 
features,  they  produce  an  indelible  impression  upon  any  one  who  has 
ever  seen  them.  Brilliant  in  coloring,  contrasting  sharply  with  the  vege- 
tation, and  admirably  setoff  by  the  background  of  hills  and  mountains, 
they  present  a  view  that  pen  or  pencil  is  not  able  to  describe.  It  re- 
quired but  a  very  short  time  for  rumors  of  these  almost  fabulous  forms 
to  spread  far  and  wide,  and  many  tourists  travelled  to  these  famous 
regions.    Within  a  brief  period,  the  distinguishing  feature  of  Colorado 
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was,  to  strangers,  its  marvellous  "  monuments",  and  hearsay  studded 
the  entire  territory  with  such  products  of  erosion.  For  a  long  time, 
indeed,  their  horizontal  distribution  was  essentially  a  mythical  one,  and 
it  is  to  Colorado's  geological  explorers  mainly  that  we  owe  the  first  defi- 
nite knowledge  with  regard  thereto.  To-day,  all  the  localities  are  known, 
many  of  the  most  prominent  monuments  have  received  names  dictated 
by  the  impulse  of  imagination,  and  of  more  than  one  thus  favored  spot 
have  minute  detail-maps  been  prepared.  In  presenting  the  facts  con- 
nected with  the  case,  we  regret  that  all  myth  and  much  of  the  poesy  moat 
rudely  be  dispelled,  as  the  geologist,  in  his  discussions,  deals  directly 
with  the  questions  involving  "  cause  and  effect". 

Monument  Park  is  located  a  few  miles  south  of  north  latitude  39°,  o* 
the  eastern  border  of  the  Front  Bange.  In  1869,  Dr.  Hayden  visited 
the  region,  and  referred  the  sandstones  composing  the  monuments  to  the 
Tertiary  period.*  He  mentions  their  characteristics  and  the  surprising 
evidences  of  erosion  shown  by  them.  All  along  Monument  Creek,  on 
its  western  bank,  these  singular  forms  can  be  observed.  At  times  they 
appear  ornamenting  a  steep  rock  wall,  and  again  they  stand  isolated 
among  treees  or  in  the  grass.  Following  down  Monument  Greek,  we 
reach  the  Park.  Passing  through  the  Park,  in  a  southerly  direction,  we 
are  led  into  the  Garden  of  the  Gods.  As  these  two  localities  are  hot 
a  very  short  distance  apart  and  show  the  same  typical  development! 
produced  by  erosion,  they  shall  here  be  discussed  together.  Usually  the 
monuments  are  found  clustered  in  small  groups,  each  of  which  presents 
a  perfect  picture  in  itself.  Varying  in  size,  in  shades  of  color,  and  in 
their  surroundings,  every  group,  though  essentially  a  repetition  of  every 
other  one,  offers  new  features  to  the  observer.  The  weird  form,  unusual 
to  tie  eye,  and  the  strange  contrasting  of  colors,  possess  attractions  that 
cannot  bo  resisted.  Dr.  Hayden  very  truly  says: — "The  whole  region 
would  be  a  paradise  for  an  artist." 

The  form  of  these  monuments  is  a  characteristic  one,  and  is  found  to 
present  but  one  main  type  throughout  that  entire  section  of  country. 
A  more  or  less  cylindrical  or  conical  column  rises  vertically  from  its 
surroundings,  and  sustains  upon  its  top  a  tablet  of  greater  diameter 
than  the  upper  portions  of  the  supporting  rock.  Perhaps  the  most 
appropriate  comparison  as  to  shape  would  be  with  a  bottle.  Usually 
narrow  at  the  immediate  base,  the  shaft  widens  out  a  little  higher  op 
until,  analogous  to  the  neck  of  the  bottle,  it  grows  narrow  again. 
Upon  this  neck  rests  the  large  mass  of  rock,  apparently  most  delicately 
poised.  The  shape  of  the  "head"  varies  considerably.  Iu oue instance 
it  may  bo  a  perfectly  Hat  tablet,  resting  squarely  on  the  column,  as  if 
placed  there  artificially,  and  again  the  neck  may  gradually  widen,  so  as 
to  mediate  a  transition  between  the  two  portions.  This  latter  is  the 
more  frequent  occurrence.  A  more  or  less  corrugated  surface  combines 
with  the  colors  exhibited  to  \>\odv\^>  W\s>  sSL^x, o!i\rcon&uient  relief.    Al- 
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though  retaining  the  general  outline  of  form,  the  monuments  vary  in 
height.  They  are  found  from  4  feet  to  30  feet  high,  grouped  together 
>f  en  as  an  affectionate  family  might  be  supposed  to  place  itself.  With- 
in certain  areas  an  arrangement  of  the  monuments  in  rows  is  sometimes 
noticeable.    This  is  due  to  the  influences  of  primary  erosion. 

Structurally  the  monuments  present  very  definite  features.  They  are 
composed  of  sandstone,  varying  in  texture.  Portions  of  it  are  exceed- 
ingly fine-grained,  while  others  show  the  character  of  conglomerates. 
A  priori  it  must  be  accepted  that  the  protecting  cap  is  formed  of  harder 
material  than  the  column.  Dr.  Peale  furnishes*  a  description  from 
Monument  Park.  According  to  his  and  Mr.  Taggart's  examinations, 
:<  the  lower  third  of  the  exposed  rock  is  fine-grained,  containing  argil- 
laceous layers  w.  Above  that  the  sandstones  become  coarser,  "almost 
conglomeratic  ".  The  capping  of  these  monuments  is  formed  by  a  hard 
conglomerate,  firmly  cemented  by  clay -iron -stone.  While  the  shaft 
exhibits  mainly  lighter  shades,  the  "  cap"  is  of  a  dark-red  or  rusty  brown 
color.  White,  grayish,  yellow,  and  pink  tints  are  exhibited  by  the 
column,  often  blending  into  each  other  very  well.  Surmounting  this  U 
the  prominent,  dark  cap-stone.  So  thoroughly  has  this  resisted  erosion 
that  not  unfrequently  the  caps  of  several  columns  are  formed  by  the 
same  piece  of  conglomerate.  All  the  bright  colors  exhibited,  among 
which  green  may  sometimes  be  found,  are  due  to  the  presence  of  ferric 
jxygen-compounds.  The  entire  monument  represents  an  unbroken 
series  of  mechanically  deposited  sediment.  From  the  base  to  the  cap- 
stone, the  rock  belongs  to  one  definite  period,  and  must  be  regarded  as 
\  unit.  It  is  with  especial  reference  to  this  point  that  I  have  distin- 
guished between  normal  and  accidental  monumeuts.  Each  rock  that 
bo  day  stands  isolated  speaks  to  us  of  the  history  of  its  locality.  It  is 
the  mute  yet  convincing  witness  to  conditions  existing  long  before  the 
history  of  man.  It  tells  us  of  the  great  changes  that  time  and  nature's 
itgents  have  wrought  in  a  region  that  now  bears  no  resemblauce  to  what 
it  formerly  was.  Where  broad  valleys  with  streams  and  fertile  meadows 
may  at  present  be  found,  sandstoues  and  conglomerates  originally  cov- 
ered the  entire  region.  Where  deep  ravines  and  narrow  cafions  contain 
3wiltly  flowing  streams,  there  nothing  existed  formerly  but  an  even,  gen- 
tle slope  eastward.  Viewing  thus  the  testimony  furnished  by  the  exist- 
ence of  these  monuments,  we  cannot  but  marvel  at  the  enormous  amount 
3f  work  done  by  the  never-ceasing  action  of  nature's  agents.  Masses 
have  been  removed  and  transported  for  many  miles,  that  would  form 
mountains  could  they  be  collected  together.  Decomposition,  erosion, 
and  removal  of  the  material  have  so  thoroughly  altered  the  character  of 
that  section  of  country,  that,  were  it  not  for  the  monuments,  we  should 
be  at  a  loss  how  to  reconstruct  it.  As  it  is,  we  have  at  hand  applicable 
jata  to  guide  our  inference,  and  founding  our  arguments  upon  observa- 
tion, they  stand  or  fall  with  the  accuracy  of  thfc\a\toc.    Trv\\\%\^\\,^ss&> 

*Rep.  U.  S.  Geol.  Surv.,  1*73,  \>.  ^00. 
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of  material  has  taken  place  at  other  localities  on  even  a  grander  scale 
than  here,  bnt  we  have,  in  the  presence  of  the  monuments,  a  suggestion 
that  forcibly  appeals  to  the  human  understanding.  Not  often  do  we 
find  a  spot  where  the  great  activity  and  the  results  of  erosion  are  so 
directly  and  intelligibly  placed  before  ns  as  here. 

Regarding  the  formation  of  these  monuments,  we  are  enabled  to 
gather  sufficient  data  thereupon  by  observations  made  on  the  spot.  By 
primary  erosiou,  due  mainly  to  flowing  water,  the  horizontal  distribution 
of  the  monument-groups  was  determined.  Channels  were  eat  into  the 
readily  yielding  material,  and  thus  more  or  less  isolated  ridges  or  group 
of  the  sandstones  remained.  Iu  part  by  flowing  water,  in  part  bj 
meteoric  agents,  the  soft  rock  was  gradually  eroded.  Such  portions  u 
were  most  loosely  cemeuted  were  first  attacked,  resulting  in  the  forma- 
tion of  excavations  of  greater  or  smaller  extent-  The  hard  resisting 
stratum  above  alluded  to  as  being  a  red  conglomerate  acted  as  a  bar- 
rier to  the  eucroachraents  of  erosion.  Protecting,  in  a  great  measure, 
the  underlying  soft  material,  it  gave  way  only  when  its  supports  event- 
ually broke  down.  The  constitution  of  these  underlying  sandstones  is 
such  that  they  will  readily  absorb  a  large  quantity  of  water.  By  the 
expansion  accompanying  the  freezing  of  this  water,  considerable  quanti- 
ties will  be  "  scaled  off  ".  If  this  process  continues  for  a  sufficiently  grest 
length  of  time,  the  weight  of  the  conglomerate  will  crush  its  supporting 
portions,  and  isolated  remnants  will  mark  the  direction  of  a  previous 
continuity.  Rain,  snow,  and  other  atmospheric  precipitations  will  add 
tbeir  share  in  detaching  and  removing  particles  and  fragments  of  the 
rocks.  From  such  influence  the  cap-stone  will  partly  protect  the  col- 
umn or  series  of  columns  supporting  it.  Erosion  by  sand  can  become 
very  aggressive  in  such  instauces,  provided  the  wind  has  ample  sway. 
Tbe  sharp  particles  rapidly  eat  away  the  more  yielding  portions,  reduc- 
ing  gradually  the  diameter  of  tbe  shaft  iu  certain  directions.  Its 
repeated  action  produces  a  corrugated  surface,  indicating  the  locations 
of  the  most  readily  yielding  masses.  It  is  due  to  this  influence,  proba- 
bly, that  the  u  neck  "  of  the  monument  is  generally  very  much  narrower 
than  the  base.  The  sand  striking  against  the  cap  rebounds,  and  a  larger 
quantity  than  perhaps  otherwise  would  be  the  case  finds  an  opportunity 
to  expend  its  force  upon  that  portion.  Totally  dependent  upon  the 
physical  constitution  of  the  eroded  rocks  are  the  detail-features  they 
exhibit.  In  case  they  are  composed  of  very  homogeneous  material,  tbe 
result  will  be  a  highly  symmetrical  product.  Inclusions  of  either 
harder  or  softer  masses,  or  a  varying  density  of  the  rock,  will  necessarily 
be  made  manifest  upon  erosion.  Tbus  we  are  enabled  to  judge,  even 
from  the  exterior  form,  as  to  the  general  composition  of  the  monument 

In  the  course  of  time,  the  sustaining  column  is  worn  so  thin  that  it 
can  no  longer  carry  the  weight  of  the  cap.  This  falls  off,  and  before 
long  the  once  stately  monument  is  reduced  to  a  mound  of  gravel  and 
sand.    For  a  time,  t\i*  <&\>  may  remain  comparatively  intact,  after 
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it  no  longer  occupies  its  prominent  position.  Numerous  fragments  or 
bowlders  of  tbe  characteristic  red  conglomerate  give  testimony  of  the 
former  existence  of  monuments. 

Reference  to  the  Eeport  of  the  United  States  Geological  and  Geo- 
graphical Survey  for  1873,  Figures  4  and  5,  and  Plate  III,  opposite  pages 
32  and  30,  will  furnish  some  idea  as  to  the  forms  of  such  products.  The 
monuments  therein  represented  occur  in  Monument  Park,  aud  the  col- 
lection may  be  regarded  as  presenting  typical  forms  of  these  curious 
products.  Any  description  of  them  must  necessarily  fall  short,  and 
may  easily  fail  entirely  to  convey  an  adequate  impression.  To  one  who 
has  never  seen  either  these  or  similar  occurrences,  it  must  be  a  difficult 
matter  to  appreciate  the  great  variety  of  form  and  coloring. 

DOUGLAS'S   CREEK. 

Similar  in  shape,  though  of  different  structure  as  compared  with 
those  near  the  Front  Range,  are  some  monuments  on  Douglas's  Creek. 
This  stream  is  one  of  the  largest  southerly  tributaries  of  White  River, 
entering  it  about  15  miles  east  of  the  western  boundary  of  Colorado, 
near  north  latitude  40°  05'.  For  a  long  distance,  Douglas's  Creek,  so 
named  after  the  head-chief  of  the  White  River  Utes,  passes  through 
sandstoues  and  shales  belonging  to  the  Wasatch  Group  of  the  Tertiary. 
Steep  bluffs  enclose  the  valley  of  the  stream,  showing  along  their 
edges  unmistakable  evideuce  of  aqueous  erosion.  Although  tbe  entire 
region  is  a  very  dry  one  during  certain  seasons,  large  quantities  of  water 
flow  there  at  times.  It  was  on  the  top  of  a  small  bluff  that  a  number 
of  u monuments"  were  noticed  in  this  region.*  A  cylindrical  or  some- 
what angular  column  of  argillaceous,  partly  arenaceous  shales,  sustains 
a  huge  slab  of  sandstone.  Standing,  as  they  do,  near  tbe  upper,  steep 
edge  of  a  bluff,  these  rocks  resemble  more  nearly  mushrooms  than  any- 
thing else  in  their  general  outlines.  They  are  from  8  to  12  feet  high. 
Gray,  yellow,  and  brownish  shales  make  up  the  column,  showing  very 
clearly  the  planes  of  original  stratification.  Slight  changes  of  color 
or  of  shades  produce  a  banded  appearauce.  Upon  this  base  rests  a 
protecting  cap  of  fine-grained  yellow  sandstone. 

Considerable  interest  attaches  itself  to  the  formation  of  this  group. 
Originally  the  joints  of  tbe  sandstone  probably  afforded  the  first  cause 
for  their  present  existence.  Water  entering  and  gradually  widening 
these  fissures,  during  its  flow  from  the  top  of  the  bluff  towards  its  steep 
edge,  eventually  succeeded  in  isolating  certain  portions  of  the  rock-mass. 
Having  been  aided  by  the  existing  joint-fissures,  this  isolation  was  a 
matter  of  little  difficulty.  Atmospheric  agents  rapidly  attacked  the 
shales  supporting  fragments  of  sandstone,  and  reduced  the  diameter  of 
the  columns.  Frost,  probably,  here  proved  to  be  the  most  destructive 
factor.  The  large  number  of  small  jointing  planes  traversing  the  shales 
greatly  facilitated  the  process  of  reduction.     In  addition  to  aiding  the 

*  Compare  illustrations  iu  Kepurt  of  tbe  Uuited  States  Geological  and  Geographical 
Survey  for  1876. 
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erosion  by  frost,  these  fissures  allowed  considerable  quantities  of  As 
shale  to  drop  off  on  account  of  the  pressure  produced  by  tbe  cap-sfcm. 
Dependent  u|K>n  the  direction  and  extent  of  the  fractures  is  the 
Terse  .section  of  the  column.  If  they  are  continuous,  and  mainly 
in  one  direction,  it  will  be  elliptic  If  not  continuous,  and  ranntaf  fc 
several  directions,  the  shaft  will  more  probably  have  a  round  mm* 
section.  Frost  and  pressure,  then,  may  be  regarded  ma  the  chief  afeati 
in  determining,  in  this  instance,  the  form  of  the  column.  Band  wiD  fcm 
bat  little  direct  effect  upon  shales,  as  they  do  not  offer  resistance  mt 
ficiently  great  to  produce  direct  fracture. 

In  tbe  course  of  time,  the  supporting  column  of  shale  beootn**  so  flk 
that  it  can  no  louger  sustain  the  weight  of  the  cap.  It  is  crushed,  ml 
soon  nothing  remains  to  mark  the  former  monument  but  a  small  mouai 
of  arenaceous  clay.  The  duration  of  products  of  erosion  like  then  as 
Douglas's  Creek  must  necessarily  be  shorter  than  that  shown  by  tbe 
analogous  forms  of  Monument  Park.  Not  unfrequently  very  small  osn 
may  be  fonnd,  but  I  have  nowhere  seen  any  comparable  in  aiae  to  tfcm 
lust  described.  In  a  region  so  monotonous  as  regards  soeueryia  tto 
one  south  of  White  River,  even  a  alight  variation  from  the  typioel  bhf 
and  rocky  wall  produces  a  pleasing  impression.  Though  the  rocks  then 
afford  ample  opportunity  for  the  formation  of  such  groups,  their  petkh- 
able  nature  probably  accounts  for  the  rarity  of  the  occurrence. 

ACCIDENTAL  MONUMENTS. 

As  accidental  monuments  I  designate  such  having  a  different  generii 
from  those  described  above.  Whereas  the  former  represent  a  certain 
unbroken  portion  of  one  specific  geognostic  group,  these  latter  are  com- 
posed of  members  of  two  groups  mainly.  Thus  the  conglomerate,  cap- 
ping the  monuments  of  the  Garden  of  the  Gods,  is  the  next  youngest 
product  of  deposition  to  the  neck  of  the  column.  In  accidental  monu- 
ments, however,  no  such  relation  exists.  I  have  considered  it  advisable 
to  make  this  distinction,  as  the  very  classification  conveys  a  certain 
amount  of  information.  We  have,  in  Colorado,  numerous  representa- 
tives of  both  types,  and  have  had  occasion  to  study  both  of  then 
thoroughly.  As  will  be  seen,  the  monuments  of  this  class  may  lay  claim 
to  greater  grandeur  than  the  preceding  ones.  Less  accessible,  as  to 
location,  than  the  latter,  they  will  probably  remain  unvisited  for  many 
years,  until  the  energetic  tourist  may  finally  conquer  all  obstacles  and 
disturb  their  present  seclusion. 

SOUTH  RIVER. 

South  River  heads  on  the  continental  divide  abont  west  longitude  107° 
and  north  latitude  37°  34',  and  flows  in  a  northerly  direction.  After  a 
course  abont  10  miles  in  length,  it  enters  the  Rio  Grande  del  Norte,  a 
few  miles  below  Anteloyre  Park,    Rising  near  South  River  Mountain, 
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13,160  feet  high,  this  stream  swiftly  flows  through  its  narrow  valley. 
Heavily  timbered  on  either  side,  the  immediate  surroundings  of  the 
creek  show  green  meadow-laud  and  groves  of  quaking-asp.  Pine-forests 
rise  upon  the  steep  slopes  and  contiuue  unbroken  to  the  summits  of 
dividing  ridges. 

Biding  up  this  stream,  from  the  Bio  Grande,  it  was  that  we  discovered 
in  1875  a  series  of  erosion -products  that  for  unique  character  and  beauty 
is  possibly  nowhere  equalled.  Gradually  ascending  on  a  dim  Iudian 
trail,  we  found  the  continuity  of  the  timber  farther  up-stream  broken. 
Rocky,  precipitous  cliffs  appeared  high  above  the  trees,  entirely  closing, 
as  it  seemed,  the  valley.  Progressing  farther  on  our  march,  tbe  indis- 
tinct masses  slowly  resolved  themselves  into  group  upon  group  that  can 
be  "seen  but  not  described  ".  From  the  steep  slope  to  the  eastward  of 
South  River,  massive  walls  of  dark  brown  rock  jutted  out,  transversely 
trending  across  into  the  valley.  As  we  still  further  approached  them,  we 
found  that  every  one  of  these  walls  was  profusely  ornamented  by  "  monu- 
ments ".  Deep  ravines  existed  between  them,  tilled,  in  the  most  chaotic 
manner,  by  trees,  monuments,  and  enormous  masses  of  dtbris.  It  re- 
quired but  a  moment  to  recognize  the  beauty  of  these  groups.  For  a 
long  distance  they  stretched  along  the  slope,  the  largest  one  of  them 
being  about  half  a  mile  in  length.  Iu  the  background,  toward  the 
divide  eastward,  were  visible  steep,  inaccessible,  mural  faces,  from  which 
tbe  walls  above  mentioned  originated.  Varying  in  height  from  100  to 
600  feet,  these  cliffs  produced  a  very  great  impressiop.  Few  trees  only 
were  found  on  the  tops  of  the  walls,  and  the  bare  rock  was  most  effect- 
ually exposed  to  the  erosive  action  of  nature's  agents.  No  one  could  but 
admire  the  results  produced.  Thousands  of  monuments,  of  every  size  and 
shape,  ranging  in  height  from  2  feet  to  400  feet,  densely  studded  the  sum- 
mits and  lower  edges  of  the  walls.  Groups  of  a  hundred  or  more  occu- 
pied some  prominent  spot,  and  large  pines  appeared  as  pigmies  by  the 
side  of  the  towering  forms.  Caves  have  been  cut  deeply  into  the  yield- 
ing rocks,' and  through  arches  of  ample  dimensions  glimpses  of  more 
distant  groups  may  be  obtained.  .  Climbing  up  on  one  of  the  projecting 
walls  within  the  largest  groups,  the  sight  was  surpassingly  beautiful. 
Standing  thus  isolated,  far  above  all  immediate  surrouudings,  the 
observer  might  count  hundreds  of  slender  monuments  at  bis  feet,  look- 
ing down  upon  the  almost  bewildering  scene.  Pine  timber,  appearing 
like  a  freshly  started  growth  in  size,  covered  intervening  portions 
between  clusters  of  gigantic  dimensions.  Grouped  together  so  as  to  be 
united  at  the  base,  the  graceful  spires  rose  high  up  from  the  ground,  and 
separating  into  columns,  each  one  supplied  with  its  accessories,  the  total 
effect  was  one  strikingly  resembling  that  of  the  ornate  style  of  Gothic 
architecture.  Looking  down  toward  the  base  of  the  wall,  a  perfect  sea 
of  conical  and  cylindrical  shafts  were  seen,  most  of  them  protected  by 
the  characteristic  cap-stone.  Farther  off,  in  the  distance,  monuments 
projected  above  the  surrounding  timber,  until  the  last  ones  were  lost  as 
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a  mere  line  against  the  bright  horixon.  Bowldera,  huge  aod  MfJiy 
broken  off  from  the  walls  or  precipitous  cUfls,  have  rotted  down 
the  timber  and  marked  their  coarse*  by  devastation.  Piled  «p 
times  at  the  base  of  a  monument-group,  thqy  impart  a  wild  effect  tolfci 
strange  picture.  Fissures,  cracks,  and  narrow  ravines,  chaaoels  finish 
iog  water  during  the  heavy  rains  of  the  "wet  season",  are  eat  btolli 
cliff*.  Bordered  by  the  monuments  and  containing  the  lArm  insiM 
upon  their  formation,  they  look  dark  and  weird.  Uaves  fnUmdls|h> 
the  readily  yielding  rooks  appear  as  inviting  abodes  for  the  boats*! 
which  that  region  is  noted.  m 

Though  much  might  be  written  about  this  curious  spot,  the  petal 
convey  no  adequate  idea  of  its  impressive  beauty.  It  aeeou  as  tho# 
nature  had  here  furnished,  with  a  lavish  hand,  designs  to  be  intitrtri  tf 
mau,  designs  that  for  the  singularity  of  their  form  and  depth  of 
sion  must  necessarily  inspire  the  seeker  after  severe  beauty  and 
mony.  As  the  growing  vegetation  has  been  employed  in  fturnishiaf  * 
with  one  of  the  noblest  styles  of  architecture,  so  eould  these 
utilized  to  produce  impressions  appropriate  to  the  purposes  for 
they  might  be  adopted.    .  » 

It  will,  perhaps,  best  serve  the  purposes  of  this  paper  to  describe  aie 
of  the  groups  observed,  and  to  permit  each  reader  therefrom  to  mmsUid 
for  himself  a  picture  of  what  was  seen.  An  illustration  given  into 
Annual  Report  for  1875,  Plate  XIX,  page  168,  may  serve  more  iwWlj 
to  interpret  what  will  be  said  regarding  the  forms  it  exhibits. 

Near  the  top  of  one  of  the  walls  mentioned  above,  I  found  a  smd 
group,  thoroughly  characteristic.  The  highest  one  of  the  monamenu 
measures  about  35  feet.  Essentially  all  of  them  are  u  bottle-shaped9,  J 
heavy  mass  near  the  base,  more  or  less  angular,  diminishes  in  diametfl 
either  gradually  or  rapidly,  thus  forming  the  slender  "neck*.  Tfak 
supports  a  protecting  cap  of  proportionate  size.  Small,  lateral  moni 
ments  are  constantly  being  formed  or  being  destroyed.  A  singula 
instance  was  observed  in  the  group  under  discussion :  one  monumeo 
placed  on  top  of  the  other.  The  poise  is  so  true  that  both  may  go  oi 
diminishing  in  size  for  many  years  to  come  and  may  yet  retaiu  the* 
relative  positions.  Deeply  furrowed  sides  very  aptly  illustrate  the  won 
u  weather- beaten".  Similar  in  structure  and  general  appearance  are  Um 
large  monuments  located  between  some  of  the  projecting  walls.  Froo 
a  base  of  GO  to  100  feet  in  diameter,  more  frequently  oval  than  round 
they  rise  to  a  height  of  400  feet.#  Often  small  columns,  with  or  withoai 
cap-stones,  ornament  their  sides  for  a  long  distance  upward.  One  strife 
ing  dissimilarity  between  the  forms  of  this  region  and  those  of  Moan 
ment  Park  exists  in  their  varying  height  While  at  the  latter  plaei 
definitely  located  strata  determine  the  relative  height  of  the  columns, 
we  have  here  an  absolutely  irregular  distribution  of  the  capping-stooefl, 
resulting  in  the  great  variations  of  relative  size.    In  this  feature,  per 

*  Measurements  of  heAghta  wete  mado  by  means  of  aneroid  and  hand- level. 
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haps,  lies  the  charm  of  attraction  that  the  groups  of  South  River  possess, 
besides  that  imparted  to  them  by  their  wild  surroundings. 

Mr.  Rhoda  has  described  the  monuments  from  this  region  in  the  Annual 
Report  of  1875.  He  aptly  expresses  the  feeling  impressed  npon  the  ob- 
server of  those  enormous  masses  in  the  following  words: — u These  are 
sentinels  in  more  senses  than  one — sentinels  guarding  from  profane  eyes 
the  holy  secrets  of  nature — for  the  stones  which  tbey  bear  npon  their 
shoulders,  far  over  the  traveler's  head,  carry  a  menace  not  to  remain 
unheeded."  The  seclusion  of  the  spot  and  its  location  away  from  the 
general  route  of  travel  or  mining  exploration  have  permitted  this  wonder- 
ful occurrence  on  South  River  to  remain  hidden  thus  far  from  the  sight  of 
the  white  man.  Indians,  in  former  days,  attracted  probably  more  by  the 
presence  of  game  and  grass  than  by  the  beauty  here  exhibited,  made 
frequent  visits  to  the  valley,  as  their  trails  and  old  remains  of  camps 
testify.  To  them  the  animate  portion  of  this  world  appeals  more  directly 
than  the  mute  witnesses  of  nature's  skillful  power. 

Structurally  the  monuments  of  South  River  differ  widely  from  those 
heretofore  described.  In  giving  the  definition  of  such  as  may  be  classi- 
fied *'  accidental ",  mention  has  indirectly  been  made  thereof.  The 
material  out  of  which  the  forms  of  this  locality  were  carved  is  a  heavy 
deposit  of  trachytic  conglomerate.  Its  thickness  may  be  regarded,  at  this 
locality,  as  exceeding  600  feet.  Almost  every  variety  of  conglomerate 
is  here  represented.  Taking  it  as  a  whole,  it  is  composed  of  bowlders 
of  varying  size,  cemented  by  a  mixture  of  sand  and  clay.  Wherever, 
during  the  process  of  deposition,  these  latter  constituents  have  become 
predominating,  the  rock  assumes  the  character  of  a  typical  sandstone. 
At  such  places,  too,  stratification  may  sometimes  be  observed.  The 
main  mass  of  the  conglomerate,  however,  shows  no  stratification,  and. 
regular  deposition  of  the  bowlders  is  a  very  subordinate  feature.  Tra- 
chytic material  makes  up  the  entire  mass,  clay,  sand,  and  bowlders.  It 
is  evident  that  ultimately  the  height  or  size  of  the  monument  must  be 
determined  by  the  dimensions  and  weight  of  the  cap-stone.  We  find 
single  blocks  sometimes  weighing  several  tons.  A  secondary  product, 
acting  as  cement,  may  be  noticed  in  the  form  of  quartz,  intimately 
associated  with  argillitic  matter.  Were  this  to  occur  throughout  large 
masses  of  the  conglomerate,  then  it  would  far  more  persistently  repel 
the  action  of  erosive  agents ;  but  its  appearance  is  very  limited.  In 
color,  the  monuments  and  walls  are  brown,  showing  numerous  shadings 
into  red,  yellow,  gray,  and  white.  In  part,  such  changes  are  due  to  the 
physical  constitution  of  the  conglomerate.  Wherever  it  more  nearly 
resembles  sandstone,  the  shades  become  lighter.  An  admixture  of  mag- 
netite, which  is  contained  in  the  trachytes,  upon  decomposition  produces 
bright  red  or  brownish-red  colors.  Owing  to  the  character  of  the  mass 
containing  it,  however,  this  mineral  cannot  be  decomposed,  excepting  at 
such  places  where  the  rock  is  comparatively  protected  from  erosion.  At 
other  points,  the  removal  of  material  progresses  so  rapidly  that  not 
Bull.  iv.  No.  4 7 
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sufficient  lime  is  afforded  for  the  completion  of  the  chemical  chang 
Such  material  as  was  most  readily  transportable  during  the  period  < 
formation  of  the  conglomerate  is,  by  reason  of  its  lighter  specific  gravir 
comparatively  free  from  the  coloring  iugredient.  In  one  feature,  \# 
haps,  may  this  conglomerate  be  regarded  as  exceptional  if  compart 
with  others.  This  consists  in  the  irregular  accumulations  of  physical 
differing  masses.  Irregularly  shaped  masses  of  fine  graiued,  loose 
cemented  material  may  be  regarded  as  inclusions  within  the  normal  co 
glomerate.  Their  existence  is  taken  advantage  of  by  erosive  forces,  an 
they  rapidly  yield  to  the  oft-repeated  attacks. 

Within  the  various  groups  exhibited  on  South  River,  the  process* 
their  formation  could  be  most  admirably  studied.  Erosion  by  Howie 
water,  assisted  probably  by  the  movements  of  temporary  glaciers,  bai 
first  shaped  the  general  outlines  of  the  valley.  Thus  was  the  eongloi 
eritic  deposit  cut  apart  after  a  portion  of  the  hard  trachyte  protectii 
it  had  been  removed.  Subsequent  flows,  more  particuarly  from  tl 
high  ground  east  of  the  valley,  cut  parallel  gorges  and  ravines  into  tl 
readily  yielding  conglomerate.  These  had  a  trend  at  approximate 
right  angles  to  the  course  of  South  River.  The  ridges,  former 
dividing  them,  now  remain,  in  consequence  of  still  further  denudatio 
as  the  transverse  walls  above  mentioned.  Their  relative  position  to  tl 
maiu  cliffs  eastward  supports  this  view.  While  most  likely  ilaviati 
erosion  determined  the  first  great  separations  of  the  mass  into  group 
other  agents  were  employed  to  carve  out  the  individual  forms.  Fro 
observations  made  on  the  ground,  it  would  appear  that  the  walls  w 
slowly  growing  thinner,  owing  to  the  gradual  separation  of  colum: 
from  their  sides.  Among  the  most  potent  agents  preparing  absohi 
removal  of  material,  we  must  count  the  influence  of  frost.  During  piv 
ably  eight  months  of  the  year  the  tem]>crntiire  falls  below  the  frcezin, 
point  at  night,  while  during  more  than  one-third  of  the  time  the  heat< 
the  day  will  produce  a  complete  remelting  of  the  frozen  water.  AVbe 
ever,  then,  we  have  loosely  cemented  material,  readily  saturated  1 
water,  we  will  find  that  the  repeated  expansion  upon  freeziug  eventual! 
places  the  component  particles  of  rock  in  such  positions  as  to  he  easil 
removed.  It  was  observed  that  innumerable  bowlders  of  vurving  si^t 
projected  from  the  s:eep  walls.  Precipitated  moisture,  finding  its  wa 
down  along  the  steep  surface,  will  encounter  one  of  these  obstacles,  ;iu' 
concentrating  its  volume  along  one  line,  will  follow  down  along  eithr 
oik4  side  or  the  other  of  the  erratic  block.  Thus  gradually  a  groove  vi 
be  eroded  downward  from  cither  side  of  the  bowlder.  If  we  cmitiuu 
this  process  for  a  long  period  of  time,  it  must  finally  result  in  an  isol. 
tion  of  a  columnar  mass,  with  the  bowlder  as  a  protecting  cap.  Exam' 
nations  showed  that  this  method  of  formation  would  satisfactory 
explain  not  only  the  form,  but  more  particularly  the  distribution,  of  tl. 
monuments.  They  occur  most  densely  clustered  along  the  base  of  t li 
walls  and  along  ttuAt  v^vVgv^.    Agaiu  they  closely  stud  the  sides  ot  m< 
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worn  ravines  and  gullies.  This  species  of  formation  is  greatly  facilitated 
by  the  action  of  plnvial  erosion.  Bain  beating  against  walls,  which 
have  at  certain  places  been  prepared  for  its  transporting  force,  can 
readily  carry  away  such  portions  that  the  isolation  of  columns  will  be 
accomplished.  After  the  column  is  once  formed,  erosion  by  sand  driven 
before  the  wind  will  hove  a  very  appreciable  effect  upon  the  detail 
ornamentation  and  sculpturing  of  its  exterior.  From  the  illustration 
above  referred  to  may  be  recognized  more  clearly  what  has  here  been  said. 
Scarcely  any  one  monument  can  be  found  which  does  not  show  either 
completed  accessories,  or  such  in  the  course  of  formation.  In  intimate 
relation  to  the  distribution  of  bowlders  within  the  faces  of  the  walls,  is 
the  grouping  of  future  monuments.  How  slowly  or  how  rapidly  they 
may  be  formed,  however,  cannot  even  be  surmised. 

In  the  course  of  time,  the  supporting  column  can  no  longer  sustain  the 
weight  of  the  capping  stone  and  this  drops  off.  This  result  is  hastened 
by  the  decrease  of  the  diameter  of  that  portion  which  has  been  desig- 
nated as  the  "  neck  ".  Upon  the  removal  of  the  cap,  therefore,  the  former 
monument  presents  the  appearance  of  a  tall,  slender,  more  or  less  coni- 
cal shaft  These  forms  I  have  termed  "  needles  "  in  previous  reports. 
When  the  destruction  of  the  monument  has  progressed  so  far,  its 
end  is  hastened.  Rapidly  the  conglomeritic  mass  loses  in  height, 
becomes  more  obtuse,  and  unless  new  obstacles  present  themselves  to 
arrest  f  he  progress  of  the  truncation,  the  only  remnant  of  the  former 
monument  will  be  a  small  mound  of  irregular-shaped  bowlders  and  sand. 
On  the  other  haud,  if  the  original  form  was  a  high  one  or  broad,  it  is 
very  probable  that  from  the  ruins  of  former  beauty  will  rise  new  forms, 
smaller  in  dimensions,  but  similar  in  construction.  Throughout  the 
entire  locality,  observations  were  made  with  a  view  to  determine  as 
accurately  as  possible  the  method  of  formation  of  these  interesting  pro- 
ducts of  erosion.  They  have  led  to  the  results  above  enumerated,  and, 
although  much  more  might  be  said  with  regard  thereto,  but  little  could 
be  added  tending  to  throw  further  applicable  light  upon  the  subject 

After  ages  have  passed,  the  features  for  which  this  region  may  now 
justly  be  called  unique  will  have  disappeared.  The  sure  hand  of  erosion 
will  gradually  cut  down  what  even  today  are  but  the  remnants  of  a 
former  extensive  deposit.  It  is  possible  that  the  removal  of  soil  and  the 
trachytes  overlying  the  conglomerate  may  expose  fresh  surfaces  to 
attacks  by  erosion,  and  that  thus  the  forms  may  be  perpetuated.  I  am 
acquainted  with  no  locality  which  presents  monuments  that  can  appro- 
priately be  compared  to  those  of  South  River.  Perhaps  the  nearest 
approximation  in  form  thereto  may  be  found  in  the  Tyrol,  near  Bozen. 
They  are  composed  of  different  material,  however,  but  their  genesis  is 
essentially  the  same.#  At  no  place  in  Colorado  certainly  do  we  find  so 
complete  a  series  of  such  forms,  and  one  so  advantageously  situated  as 
to  surroundings. 

*  Compare  Lyell,  Principles  of  Geology,  vol.  \,  ^.  3Sfc% 
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UNOOMPAH0BE  REGION. 

On  one  of  the  small  branches  of  Henssen's  Creek,  a  tributary  of  tk 
Lake  Fork,  we  were  camped  for  several  days  during  1874.  Our  locwlhi 
there  was  about  west  longitude  107°  3P,  north  latitude  38°.  Heading* 
a  rhyolitic  peak,  southwest  of  the  great  Uncompahgre  Peak,  a  swift  ft- 
tie  mountain  stream  flowed  through  its  narrow  valley  tan  an  eastatr 
direction.  Above  the  camp,  massive  basaltic  rocks  protruded  thrafjk 
the  broken  rhyolites,  forming  steep,  almost  inaccessible  walla.  Fsrtfcr 
down  stream,  the  valley  widened  a  little,  bordered  on  its  south  side  by 
timbered  hills,  on  the  north  by  a  long-extended,  grassy  slope.  Sevml 
thousand  feet  above  this  slope,  black  basalt  presented  vertical  wa% 
the  crumbling  masses  of  which  rolled  down  into  the  valley  below. 

Gut  in  the  form  of  a  horseshoe  into  the  grassy  dope  was  an  extensile 
excavation,  filled  with  "  monuments".  In  height  they  ranged  from  t  U 
30  feet,  forming  a  most  striking  contrast  with  their  sunoundiop. 
Rising  from  a  massive  base,  the  conical  columns  supported  heavy  Uoda 
of  black  basalt  Grooved  and  corrugated  surface,  pyramidal  latad 
points,  and  the  almost  white  color  of  the  monuments  denoted  them  si 
belonging  to  a  curious  type.  Little  rills  and  grooves  covered  the  entin 
exterior  portion  of  the  shaft,  terminating  often  in  small  cave-like  exca- 
vations. Densely  clustered  together,  the  total  isolation  of  this  occur- 
rence appeared  as  thoroughly  characteristic.  Black  or  red  bowldeod 
basalt  strewn  throughout  the  monuments  relieved  the  color,  tad  the 
bright  green  of  the  hillside  formed  an  admirable  frame  for  the  picture. 

An  illustration  given  in  the  Annual  Beport  for  1874  (fig.  1,  page  195] 
represents  two  of  the  monuments  near  the  entrance  of  the  horseshoe. 
Imagining  the  entire  space,  about  150  yards  long  and  100  yards  wide, 
filled  with  forms  of  this  kind,  varying  in  height  and  essentially  white 
and  black  in  color,  we  can  construct  for  ourselves  a  picture  of  the  scene. 
Deep,  narrow  gullies  are  worn  down  through  the  edges  of  the  horseshoe, 
and  dry  runs  separate  the  several  most  prominent  monument  groups. 

A  trachy tic  tuff,  that  has  been  designated  as  Trachyte  No.  1,  composes 
the  columns.  Local  accumulations  of  this  material  occur  throughout 
the  region,  and  generally  give  rise  to  the  formation  of  more  or  less  pic- 
turesque products  of  erosion.  Physically,  this  tuff  is  a  loosely  cemented 
agglomeration  of  feldspathic  and  quartzitic  constituents  mainly,  yield- 
ing readily  to  fluviatile  and  pluvial  erosion.  Admixtures  of  caolinite 
render  it  less  liable  to  successful  attacks  by  sand-blasts,  but  afford  an 
opportunity  for  the  greatest  possible  effect  that  can  be  produced  by 
frost.  The  grooving  and  fluting,  caused  either  by  beating  rain  or  by 
slowly  moving  water,  shows  conclusively,  by  its  arrangement,  the  thor- 
ough preparation  which  the  material  has  undergone.  Blocks  of  black, 
sometimes  red,  basalt  form  the  protecting  caps  imposed  upon  the  white 
or  light  yellow,  rarely  pink,  columns.  Their  origin  must  be  looked  for 
at  the  steep  faces  of  the  plateau  edge,  high  above  their  present  level 
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Torrents  caused  by  violent  rain-storms,  and  by  sadden  melting  of 
the  accumulated  masses  of  snow  higher  up,  have  given  the  first  impulse 
to  the  formation  of  this  interesting  group.  Sweeping  down  the  hill- 
side, over  the  impregnable  masses  of  trachyte,  they  have  reached  this 
easily  eroded  deposit  of  "ash".  Rapidly  cutting  down  into  the  soft 
material,  no  resistance  has  been  offered  to  the  eroding  action,  save  by 
the  erratic  blocks  of  basalt  scattered  along  the  slope.  There  the  water 
mast  separate,  thus  carving,  primarily,  sharp,  narrow  ridges  out  of  the 
toffs.  Subsequent  erosion  caused  transverse  separation  of  portions  of 
these  ridges,  and  the  bowlders  that  first  determined  their  preservation 
remained  as  protectors  upon  the  tops  of  more  or  less  pyramidal  forms. 
Bain,  hail,  snow,  frost,  aud  wind  were  the  artists  that  eventually  moulded 
the  monuments  into  their  present  shape.  Ever  changing  in  their  detail- 
features,  losing  material  day  after  day,  they  gradually  approach  that 
time  when  the  cap  can  no  longer  be  sustained.  Without  the  protection 
of  this  accidentally  placed  rock,  the  column  rapidly  goes  toward  its  final 
destruction.  The  constant  denudation,  the  never-ceasing  exposure  of 
fresh  surface,  has  precluded  the  possibility  of  any  vegetation  thriving 
within  the  area  assigned  to  these  monuments.  Though  utterly  devoid 
of  this  feature,  which  constitutes  so  large  a  portion  of  the  charm  at 
South  Eiver,  the  exquisite  workmanship  of  the  detail-carving  and  the 
pore  colors  exhibited,  readily  allow  one  to  forget  its  absence.  About 
two  hundred  of  these  monuments  are  here  grouped  together,  varying 
in  size  and  in  arrangement.  Small  ones  occupy  isolated  positions, 
caused  not  unfrequently  by  the  protection  of  the  basalt  after  it  bad 
abandoned  the  first  columu  by  which  it  was  supported.  The  largest 
ones  are  near  the  walls  of  the  horseshoe,  frequently  having  one  common 
base,  and  separating  from  each  other  at  different  points  of  height. 

PLATEAU  GREEK. 

Dr.  Peale,  in  1874,  found  some  very  prominent  occurrences  belonging 
to  this  class. #  Plateau  Creek  flows  into  the  Grand  Eiver  north  of  the 
Great  Mesa.  About  west  longitude  108°  aud  north  latitude  39°  20',  the 
monuments  in  question  were  observed.  Tertiary  shalescompse  the  bluff's 
bordering  upon  the  creek.  A  number  of  the  ridges  composed  thereof 
are  covered  by  basalt,  which  had  its  origin  to  the  northeast.  Erosiou  has 
isolated  a  number  of  these  bluffs,  and  their  edges,  fronting  the  creek, 
are  formed  by  high,  massive  monuments.  Weathering  and  fluviatilo 
action  has  separated  portious  of  the  superincumbent  basalt,  aud  the 
fragments  form  the  cap-stones  upon  the  columns.  Shales,  of  light  yellow 
and  gray  colors,  nearly  horizontally  stratified,  are  cut  into  more  or  less 
regular  cones,  and  support  blocks  of  black  basalt.  Dr.  Peale  says: — 
"The  covering  of   basalt  which  once  covered   it  has  been    partially 

removed.    The  remnants  left  reach  from  200  to  250  feet  above  the  general 

^ 

•  Rep.  U.  S.  Geol.  Surv.  for  1*74,  p.  91. 
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level,  forming  monument-like  points  tbat  are  visible  from  a  great  dis- 
tance."   Slower,  probably,  in  their  process  of  formation,  a  long  time, 
too,  will  be  required  ere  these  groups  yield  to  final  destruction.    Massive 
and  solid  as  they  are,  they  can  forages  withstand  the  attacks  of  erosive 
forces. 

STATUESQUE  FORMS. 

As  such  we  may  designate  products  of  erosiou  not  modelled  after  one 
definite  type.  They  are  more  or  less  irregular  in  form,  unsyrametrical, 
and  represent  not  un frequently  figures  that  a  lively  imagination  can 
readily  compare  with  well-known  subjects  of  the  plastic  art,  or  with 
animate  beings.  Popular  discrimination  has  endowed  them  with  name? 
referring  to  the  originals  of  which  they  remind  the  observer.  Not  ouly 
have  animate  objects  and  artilicial  representations  thereof  been  utilized 
for  the  comparisons,  but  even  the  ruler  of  the  infernal  abode  has  re- 
ceived tribute  in  the  polite  appellations  some  rocks  have  received. 
Were  it  possible  to  collect  aud  enumerate  all  those  forms  of  erosion  tbat 
within  Colorado  may  lay  claim  to  resemble  subjects  above  named,  we 
should  be  able  to  produce  a  very  formidable  array.  As  it  is,  however, 
1  desire  to  c online  myself  to  such  occurrences  which  may  be  regarded 
as  characteristic  for  the  geognostic  formations  containing  them.  Defi- 
nite conditions,  both  constitutional  and  active,  are  requisite  for  the  pro- 
duction of  results  referable  to  this  category.  Isolated  instances  are 
almost  innumerable,  but  cannot  enter  into  consideration  here,  as  their 
discussion  would  lead  us  far  beyond  our  limits. 

W1IITE  RIVEli  REGION. 

No  locality  in  Colorado,  perhaps,  is  more  favored  with  exhibitions  of 
statuesque  forms  than  the  White  J  liver  region.  West  of  the  one  lmu- 
died  and  ninth  meridian,  the  light  gray  and  yellow  shales  of  the  Tertiary 
Given  hMver  Group  arcs  overlaid  by  massive  beds  of  yellow  and  brown 
sandstones.  For  several  reasons,  these  furnish  au  almost  unequalled 
material  for  the  production  of  statuesque  forms.  While  examining 
that  section  of  country  during  1870,  every  turn  led  us  to  new  and  most 
grotesque  figures.  From  the  river-valley  steep  walls  rise  to  an  elevation 
of  about  1,200  feet.  On  the  summits  of  the  ridges  leading  down  to  the 
stream  and  on  small  hills,  remaining  as  evidence  of  active  erosiou.  we 
iind  the  groups  in  question.  Appearing  at  times  in  the  form  of  walls 
simulating  ruins  of  castles  of  enormous  dimensions,  the  smaller  groups 
may  otten  be  compared  to  statuary  or  to  animate  creatures.  A  certain 
am. >unt  of  latitude  must  necessarily  be  allowed  for  the  comparison,  l»;i: 
not  un frequently  the  forms  are  so  striking  as  to  suggest,  at  once,  a 
similarity.  Located  upon  prominent  points,  such  as  the  summit  of  a 
ridge  or  the  top  of  a  small  hill,  the  eroded  rocks  stand  out  boltllv. 
changing  in  outline  and  relief  as  the  observer  changes  his  position. 
Thus  one  rock,  aboull^fov^Vx^X^vtw^^C^ 
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ing  the  bast  and  head  of  a  most  venerable-looking,  bald-headed  man. 
Changing  slightly  our  coarse,  the  spectacles  of  the  old  man  turned  into 
the  shield  of  a  cap,  his  bald  head  grew  elongated  and  was  onamented  by 
a  round  button  on  top ;  his  nose  grew  longer ;  the  chin  retreated  and 
with  it  the  prominent  breast,  while  a  corresponding  curvature  of  the 
upper  portions  of  the  spine  took  place.  We  had,  instead  of  an  eminent- 
looking  man,  a  typical  representation  of  the  race-course.  Not  long, 
however,  did  this  figure  last,  for  a  short  turn,  shortly  after,  revealed  to 
us  the  characteristic  features  aud  head  of  a  negro  baby.  Numerous 
such  instances  could  be  described  from  that  locality,  instances  where 
the  most  absurd  caricatures  were  seen  on  a  gigantic  scale. 

I  have  selected  for  illustration  in  the  Annual  Report  for  1876  a  small 
group  within  the  canon  of  White  River  at  the  junction  of  a  small  stream 
therewith.  Three  isolated  columns,  approximately  round  upon  cross- 
section,  occupy  the  summit  of  a  small,  smooth  hill.  The  highest  one  is 
about  80  feet  high.  A  little  behind  it  stands  one  less  regular  in  outline, 
and  to  one  side  is  the  smallest,  very  thin  shaft.  Struck  by  the  appro- 
priate and  almost  affectionate  disposition  of  the  group,  we  at  once 
designated  the  figures  as  the  "  Happy  Family  ".  Quietly  and  in  harmony 
they  have  thus  stood  side  by  side  for  centuries,  probably,  and  they  well 
merit  recognition  at  the  hands  of  explorers. 

The  first  essential  structural  condition  of  rocks  exhibiting  such 
features  is  the  lack  of  homogeneousness.  Differences  of  texture  must 
occur,  not  along  the  plaues  of  bedding,  but  irregularly  distributed 
throughout  the  mass.  In  order  that  this  may  be  accomplished,  it  is 
necessary  that  the  rock  should  not  be  separated  into  thin  strata  or  lay- 
ers, but  should  form  thick,  heavy  masses.  In  that  case,  the  percolation 
of  mineralized  waters  and  the  action  of  other  agents  producing  chemical 
chauges  can  result  in  a  thorough  disturbance  of  a  uniform  constitu- 
tion. Within  the  White  River  region  we  find  that  the  Upper  Green 
River  sandstones  contain  irregular  admixtures  of  cementing  material, 
thus  rendering  them,  firstly,  of  unequal  hardness,  and,  secondly,  pro- 
ducing unequal  resistance  to  eroding  agents.  This  condition  is  a  neces- 
sary one  for  the  occurrence  of  forms  such  as  have  been  described.  Were 
it  not  for  this  textural  inequality,  the  processes  of  abrasion  and  decom- 
position must  simply  take  place  in  accordance  with  the  climatal  condi- 
tions of  the  country  and  the  composition  of  the  sandstones,  without 
producing  the  results  observed.  Iu  this  instance,  however,  portions 
that  are  constantly  exposed  to  atmospheric  influences,  more  so  than 
others,  have  been  able  to  withstand  them  by  virtue  of  these  physical 
variations. 

Fluviatile  erosion  gave  the  first  direction  as  to  the  distribution  of 
monumeutal  and  other  forms.  Evidence  there  obtained  tends  to  show 
that  extensive  transverse  fractures— joints — more  or  less  open  must  have 
traversed  the  sandstones.  These  were  undoubtedly  taken  advantage  of 
by  the  flowing  waters.    While  on  the  one  hand  they  facilitated  theer* — 
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sloti  of  textural  irregularities  within  the  masses,  tbey,ou  the  other  hw 
greatly  aided  the  rapid  accomplishment  of  disintegration  and  tr-.m*por- 
tation.  After  valleys,  mostly  narrow,  had  beeu  cat  into  the  yields 
rock,  the  space  afforded  to  the  water  was  sufficiently  great  to  remove  it 
from  the  Bummits  of  hills  and  ridges.  Thus  the  remnants  we  now  find 
there  were  preserved,  surrounded  by  a  talus  formed  from  their  own  detri- 
tus. Pluvial  erosion  and  chemical  changes  within  the  rock  itself  wrongkt 
many  changes,  lessening  nud  modifying  the  remaining  rock-mass**. 
Frost  prepared  the  softer  portions  for  removal,  and  sand-blasts  carved, 
most  skilfully,  the  intricate  forms  we  often  observe.  Sandstones  cm 
be  found  in  that  regiou,  as  in  others  also,  that  show  very  remarkable 
reticulation  upon  their  surfaces.  It  is  not  so  evident,  at  first  sight, 
whereby  and  why  this  curious  effect  of  erosion  is  produced.  Thii 
species  of  reticulation  manifests  itself  in  a  manner  as  if  the  material 
composing  the  net  were  laid  upon  the  surface  of  the  rock.  The  mesbei 
are  excavated  proportionately  to  the  size  of  the  reticles,  and  often  show 
a  remarkably  regular  arrangement.  Such  occurrences  can  be  observed 
both  parallel  with  the  stratification  of  the  sandstones  ami  at  varjinj 
angles  to  it.  Primarily,  this  result  may  be  derived  from  the  existcoa 
of  argillitic  inclusions  within  the  sandstone.  They  are  less  able  to  re- 
sist eroding  influences,  and  by  gradually  disappearing  from  the  exposed 
surface  may  produce  the  effect  of  retieulatiou  if  somewhat  regularly  o* 
tributed.  This,  however,  appears  to  be  the  less  frequent  mode  of  form 
tion.  It  may  be  assumed  that  minute  joints,  now  closed,  traversed  in 
various  directions  the  sandstones.  Infiltration  of  water  containing  at- 
tain  minerals,  either  in  solution  or  in  suspension,  will  tend  to  reudertbow 
portions  immediately  adjoining  the  joints  harder,  more  compact.  Com- 
plete evidence  is  extant,  proving  that  very  many  of  the  sandstones  an 
laminated  as  to  texture,  while  structurally  they  may  appear  perfects 
homogeneous.  Such  lamination  is  one  that  can  readily  be  detected  bj 
testing  the  hardness  at  right  angles  to  the  stratification.  We  hart, 
then,  the  result:  a  block  of  sandstone  traversed  in  various  directions  bj 
alternately  soft  and  hard  zones.  Upou  exposure,  frost  will  rapidly  tab 
advantage  of  this  feature,  and  other  erosive  agents  will  soon  remove  tbf 
more  easily  yielding  portions,  leaving  the  harder  ones  in  the  form  tt 
reticulated  bax-reUcfn.  Within  certain  formations,  more  particularly  tb( 
Upper  Cretaceous  and  Lower  Tertiary  sandstones  of  Southern  Colorado, 
this  occurrence  may  be  regarded  as  characteristic.  Erosion  by  saud-blul 
is  probably  one  of  the  most  effective  in  producing  the  result  described 
Dependent  upon  the  amount  of  erosive  influence  to  which  the  statu 
esque  rocks  are  exposed  will  be  the  maintenance  of  their  forms.  It  i) 
scarcely  possible  to  give  any  general  rule  for  the  shape  and  contiuuitj 
of  the  harder,  permeating  portions,  unless  they  reach  the  extreme  form 
of  concretionary  inclusions.  Although  these  are  by  no  means  wmilisif 
in  the  sandstones  of  the  White  River  region,  the  results  we  have  abo« 
men  tinned  are  due  to  \negu\ax  riNUkfjft*  at  tabufi  within  the  sandstone* 
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They  might  be  characterized,  perhaps,  as  unequal  impreguatiou  by  the 
cementing  material.  Within  the  group  we  have  been  discussing  they 
form  a  distinguishing  feature,  although  not  found  occurring  absolutely 
uniformly  throughout  its  entire  horizontal  and  vertical  extent. 

POLE  GREEK. 

Pole  Greek  flows  southward  into  the  Rio  Grande,  which  it  joins  at 
about  west  longitude  107°  30/  and  north  latitude  37°  45'.  Its  course, 
just  before  the  junction,  lies  through  a  narrow,  grassy  valley.  Within 
this  may  be  found  small  local  accumulations  of  tracbytic  tuffs.  On  the 
east  side  of  the  creek,  about  4  miles  from  the  river,  a  very  curious  group 
of  eroded  rocks  occurs.  They  are  composed  of  light  tuffs,  more  or  less 
firmly  cemented.  Located  immediately  upon  the  bank  of  the  stream, 
they  rise  abruptly  from  12  to  30  feet  above  the  surrounding  soil.  No 
connection,  above  the  surface,  is  maintained  with  any  other  outcrops  of 
the  same  material.  Owing  to  a  change  in  the  character  of  the  feld- 
spathic  cement,  the  eroded  rocks  have  assumed  most  fantastic  shapes. 
A  ready  imagination  can  soon  recognize  in  them  a  venerable  exhorter, 
located  within  a  pulpit,  and  an  appreciative  audience  of  eight  or  ten 
persons,  either  seated  or  standing  in  front  of  him.  Were  it  not  for  the 
incongruity,  the  attempted  portrayal  of  dress  might  lead  the  observer  to 
picture  to  himself  a  diminutive  congregation  of  devout  Knickerbockers. 
Their  stately  repose  and  dignified  bearing  scarcely  disturb  the  resem- 
blance. 

It  may  here  be  stated  that  not  unfrequently  the  trachytic  tuflfe  of  vari- 
ous localities  show  a  tendency  to  weathering  in  statuesque  forms.  Often 
differences  can  be  observed  in  successive  layers;  and  again,  the  admix- 
ture of  quartzose  matter  will  be  productive  of  similar  results.  In  the 
process  of  their  formation,  they  are  analogous  to  the  sandstones  above 
discussed.  Dependent  upon  the  composition,  however,  is  the  effect 
which  sand-blast  will  have  upon  them.  If  the  material  is  yielding — not 
brittle — then  the  transportation  thereof  will  be  much  impeded. 

Besides  these  localities,  there  are  others  in  Colorado  exhibiting  simi- 
lar features.  Textural  variations  in  sandstones,  belonging  to  the  Tri- 
assic  and  Cretaceous  formations,  are  productive  of  forms  that  may  be 
classed  as  statuesque.  Taking  into  consideration,  however,  the  occur- 
rences best  known,  we  may  say  that  we  shall  not  invariably  expect  to 
find  such  products  of  erosion  exhibited  in  more  than  the  two  groups 
above  mentioned — in  the  Upper  Green  River  and  in  the  lowest  trachytic 
series.  Others  will  more  properly  find  their  place  in  the  class  of 
"isolated  forms". 

MURAL  FORMS. 

We  may  appropriately  distinguish  two  groups  of  mural  forms :  those 
resulting  from  partial  removal  of  continuous  series  of  deposits,  and  those 
primarily  produced  by  the  intrusion  of  foreign  material  withiuttalta&r 
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of  different  deposits.  The  latter  are  of  plutonic  or  volcanic  origin,  and, 
so  far  as  enteiing  into  consideration  here,  may  be  comprised  under  the 
name  of  "dikes".  Although  a  large  portion  of  the  erosive  work  accom- 
plished is  necessarily  of  the  same  character  in  both  cases,  the  require- 
ments for  the  production  of  the  first  group  differ  materially  from  those 
of  the  second.  Under  the  definition  of  u  mural  forms",  I  place  soch 
products  of  erosion  which  may  resemble  single  walls  more  nearly  than 
any  attempt  at  architectural  design.  From  the  nature  of  the  subject  it 
iy  evident  that  hard  strata  resi&ting  erosion,  if  placed  on  end,  may  for 
a  long  time  retain  their  position.  By  virtue  of  the  strati  graphical  «lis- 
turbances  they  have  taken  part  in,  they  have  acquired  positions  which 
are  merely  rendered  more  prominent  by  erosion.  They  do  not  owe  their 
present  relations  to  surroundings  primarily  to  erosion,  and  will,  there- 
fore, not  be  considered  here. 

^4.. — First  Group. 

WHITE  B1VER  REGION. 

Near  and  on  White  River,  within  the  same  sandstone  that  is  so  pro- 
lific in  the  production  of  statuesque  forn's,  we  find  very  good  illustra- 
tions of  walls  caused  purely  by  erosion.  The  primary  formation  of 
valleys  there  has  been  discussed  above.  It  may  here  be  added,  that 
t»ie  gradual  transportation  of  material  from  between  two  ridges  car.seil 
portions  of  the  overhanging  sandstones  to  drop  down.  Aided  by  the 
prevalence  of  joints  or  similar  tract ures,  the  disruption  was  more  mnl- 
ily  accomplished,  the  fresh  surface  exposed  became  more  Uniterm  i!i 
shape.  If  we  carry  out  the  widening  and  deepening  of  erosive  val!i-\* 
to  such  ,ui  extent  that  the  ridges  intervening  between  two  of  them  v.i'l 
become  very  narrow,  we  may  achieve  the  result  of  forming  walls  uj.-.n: 
their  crests.  Purely  lluviutilc-  erosion  could  not  accomplish  this  t;ni 
unless  by  undermining,  and  then  only  if  joints  of  sufficient  extent  s!:o:jM 
enable  the  rocks  to  drop  down  easily.  Where  only  sueh  erosion  can 
exert  its  intlueuce,  we  will  often  find  vertical  faces  produced  by  under- 
mining and  subsequent  falling  down,  but  the  summit  of  the  ridge  w:ll 
be  too  wide  to  term  it  a  wall:  it  will  be  a  blulf,  or  even  a  sloping  plateau. 

In  the  vicinity  of  the  White  River  we  have,  in  fact,  a  sandstone  thor- 
oughly traveised  by  joint-fissures.  At  favorable  localities,  the  eaily 
erosion  by  llowing  water  has  cut  narrow,  deep  channels  into  the  ro»-k, 
has  evidently  undermined,  and  does  to-day  undermine,  certain  poitiniis. 
causing  the  strata  above  to  break.  Re  fore  the  tension  thus  piodun-l 
is  relieved  by  the  absolute  disruption  of  the  strata,  the  joints  probably 
open  more  widely,  causing  an  apparent  downward  ilex u re  of  the  hed>. 
Frost,  ami  in  part  vegetation,  rapidly  produce  a  still  greater  widening 
of  such  fissures,  and  subsequent  tails  of  rock-masses  will  take  place. 
Eventually,  by  this  means,  the  production  of  a  wall,  several  hundivl 
t'ect  long,  one  hundred  to  owe  \wu\vkvvY  vxwd  titty  feet  high,  aud  sixty  to 
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-  one  hundred  feet  thick,  can  be  achieved.  Wherever  they  were  found, 
-they  were  observed  to  occupy  prominent  points,  mostly  on  short,  nar- 
row ridges  with  very  steep  slopes.  Series  of  what  appear  to  be  "  walls" 
are  formed  of  the  same  sandstone,  and  will  be  discussed  under  architect- 
oral  forms. 

Gradual  denudation,  the  widening  of  fissures  and  seams,  in  the  course 
of  time  breaks  up  thp  wall,  and  isolated  columns  are  left  to  mark  its 
former  course  and  extent.  Nowhere  were  the  walls  observed  to  have 
been  formed  to  such  perfection  within  Colorado  as  in  the  region  of  the 
White  Eiver.  Undoubtedly  the  sandstones  there  are  unusually  well 
adapted  to  illustrate  the  various  results  of  erosion.  Their  peculiar  com- 
position and  the  position  they  occupy  have  alike  been  favorable  to  sub- 
ject them  to  the  most  intense  and  varied  erosive  action.  During  the 
first  visit  to  this  locality,  the  impression  made  upon  the  explorer  is  a 
very  lasting  one.  On  all  sides  the  most  curiously  wrought  and  some- 
times almost  mystifying  forms  and  figures  beset  the  traveller.  Day  after 
day  he  may  ride  along  the  hills,  and  at  every  turn  a  surprise  is  awaiting 
him.  Though  that  which  may  be  seen  here  of  such  objects  is  not  by 
any  means  unique,  the  enormous  variety  and  the  rich  stores  from  which 
to  select  cannot  but  elicit  admiration.  Other  products  of  erosion,  too, 
are  plentifully  represented,  some  of  which  will  be  alluded  to  below. 
Erosion  on  a  grand  scale  may  be  favorably  studied  in  this  region,  and 
the  evidences  of  the  large  masses  that  formerly  have  existed  there  create 
a  profound  feeling  of  surprise  regarding  the  vast  power  that  must  have 
been  utilized  in  transporting  them. 

B. — Second  Group. 

•    Dikes. 

In  quoting  dikes  as  "products  of  erosion",  it  becomes  necessary  to 
define  the  basis  upon  which  this  is  done.  Dikes,  strictly  speaking,  are 
certainly  not  products  of  erosion.  They  are  essentially  the  casts  of 
moulds  formed  by  sedimentary  or  other  rocks.  Injected  into  these 
moulds — fissures  in  this  instance — they  either  remain  hidden  from  sight 
at  first,  or  the  injected  material  flows  over  and  forms  hills  of  greater  or 
less  extent.  It  is  by  the  means  of  erosion,  however,  that  dikes,  resem- 
bling walls  in  all  their  essential  exterior  features,  are  brought  to  light, 
and  become  natural  walls.  Until  this  is  accomplished,  they  remain  for- 
eign matter  placed  into  most  intimate  relations  with  the  general  country- 
rock.  Owing  to  the  physical  character  of  this  rock,  the  dikes  may 
either  remain  hidden,  or  they  mny  eventually  acquire  positions  entirely 
isolating  them  for  a  certain  distance.  In  this  case,  they  appear  as 
mural  forms,  and  enter  into  consideration  in  connection  with  erosive 
products.  They  occur  very  numerously,  and  apart  from  their  relations 
to  erosion  are  subjects  of  absorbing  interest.  
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"    -^M  HEGIOS   OP  SPANISH"   PEAKS. 

Om.oi  i  lie  most  highly  favored  regions  tu  Colorado  for  the  siuth 
dike*  la  tliat  of  the  Spanish  Peaks.    Located  east  of  the  main  \am 
of  the  Sangrc  de  Cristo  Range  they  traverse  the  sedimentary  formation 
North  of  West  Spanish  Peak  two  dikes  extend  for  the  distance  of 
10  mil^a  imhrokeuly  through  the  Carboniferous  strata.     Erosion,  una 
may  have  required  geological  ages,  has  removed  a  sufficient  amount 
.sedimentary  material  to  let  the  narrow  walls  project  for  several  tmmln 
feet  above  the  surrounding  level.     While  the  more  easily  disintegrate 
material  was  carried  away,  the  hard,  unyielding  rocks  coruposiuj;  tat 
dikes  htm?  successfully  resisted  the  repeated  attacks.     Pteuu 
great  extent  features   that  even   comparatively  slight  erosive,  actu 
would  efface,  they  have  remained  essentially  intact.     From  the  cbantia? 
of  the  volcanic  material  composing  them  it  is  evident  that  nn 
eroelpn  will  attack  them  but  very  slowly,  unless  preceded  or 
panw4  t'.v  chemical  decomposition. 

Dikee,  projecting  us  walls,  occupy  various  positions.  They  nrny  bt 
fotujd  occurring  on  ridges  and  mountain-spurs,  or  they  may  extend  6* 
long  dial ancea  in  a  level  region,  lu  the  former  instance,  it  is  tlii 
ence  mainly,  either  directly  or  indirectly,  that  permitted  the  formaliM 
of  ridge  or  spur,  By  metamorphosis  of  the  adjoiuiug  sedimeutar, 
beda,  these  may  have  been  rendered  better  able  to  resist  erosion, 
cxposnr  of  the  dike-wall  may  prove  to  be  a  mecliauicfl  shelter  &» 
other  tees  resisting  portions.  When  the  dike-wall  snecumbs  to  deeoa- 
position  and  erosion,  it  ends  in  the  same  manner  as  the  walls  above 
described.  Portions  of  it  break  down,  destroying  the  continuity,  uutil 
finally  rock-pillars  alone  remain  to  mark  the  former  course. 

Throughout  Colorado,  dikes  occur  more  or  less  frequently.  They  are 
very  uniform  in  their  behavior  regarding  erosion,  however,  and  as  oolj 
their  wall  like  appearance  upon  the  surface  here  becomes  of  interest, 
it  is  unnecessary  to  allude  to  more  of  them.  What  has  been  said  abort 
will  hold  good  for  all  occurrences  of  this  nature.  In  geographical  » 
lnenclaturc,  their  influence  upon  the  character  of  scenery  and  lauda'ap 
has  been  acknowledged.  Names  like  " Fortification  Creek"  and  "Mi- 
ralla  Peak"  denote  the  existence  of  the  typical  wall-like  projections d 
volcanic  rock. 

During  1875,  Mr.  Holmes  had  occasion  to  explore  Southwestern  Colo- 
rado. From  Navajo  Creek,  he  publishes  a  very  interesting  sketch  of  i 
double  dike-wall.*  The  volcanic  material  there  protrudes  through  Lowrt 
Cretaceous  strata.  Subsequent  erosiou  has  removed  the  sedimentary 
material  surrounding  it,  so  that  at  present  the  double  wall  exteudi 
npward  perfectly  isolated.  By  the  various  remnants  indicating  the 
trend  of  the  dike,  Mr.  Holmes  found  its  length  to  be  more  than  a  mile- 
Few  occurrences,  perhaps,  can  furnish  us  with  data  so  reliable  for 
•Rev.  VJ.  ft.  U*«\.  ftM*-.-. 6*1^5,5.270.    ' 
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determining  the  quantity  of  erosion  as  the  existence  of  these  dike- walls. 
It  may  here  incidentally  be  mentioned,  that  not  unfrequently  the  casts 
of  edges  of  strata  may  still  be  found  upon  the  sides  of  such  walls,  and 
they  certainly  fnrnish  an  applicable  indication  as  to  what  relative  height 
the  sedimentary  beds  mast  at  one  time  have  extended. 

ARCHITECTURAL  FORMS. 

As  in  the  preceding  class,  so  here,  too,  we  have  essentially  such  forms 
which  are  produced  directly  by  erosive  action  and  such  that  are  merely 
made  more  prominent  thereby.  In  case  of  stratigraphical  disturbances, 
hard  strata  may  acquire  positions  which  render  them  of  great  importance 
in  the  landscape.  By  the  removal  of  certain  portions,  displaying  more 
striking  features,  perhaps,  than  otherwise  would  have  appeared,  erosion 
certainly  does  its  share  toward  increasing  their  characteristics.  It  is 
necessary  only  to  quote  Cathedral  Rocks  near  Monument  Park  as  an 
instance  of  this  kind.  There  the  strata  stand  on  edge,  rising  in  vertical 
columns  for  more  than  400  feet  Erosive  action  has  modified  and  deter- 
mined detail-features,  but  its  effect  had  nothing  to  do  with  the  present 
position  of  the  rocks.  In  discussing  architectural  forms,  we  can  appro- 
priately distinguish  two  groups:  such  representing  either  complete  or 
ruined  structures,  and  such  simulating  architectural  ornamentation. 
Both  of  these  are  well  developed  in  Colorado,  more  particularly  the  latter. 
At  numerous  localities  are  they  found,  and  the  number  of  varieties  they 
present  is  very  great. 

A. — First  Group. 

WHITE  RIVER  REGION. 

In  this  region  it  is  again  the  Upper  Green  River  sandstone  that  enters 
into  consideration.  The  formation  of  eroded  walls  has  been  discussed 
above.  Architectural  forms  are  but  a  series  of  walls  in  this  instance. 
Mainly  the  prevalence  of  joint-fissures  and  undermining  by  fluviatile 
erosion  caused  the  occurrence  of  the  remarkable  forms  here  observed. 
On  the  north  side  of  the  river,  the  bluffs  rise  to  a  relative  elevation  of 
more  than  2,000  feet.  For  a  considerable  distance,  the  highest  portions 
of  these  hills  are  covered  by  products  of  erosion  closely  resembling  ruins 
of  houses  and  castles.  Erosion  here  has  been  carried  on  on  a  grand  scale. 
Enormous  masses  of  sandstones  have  become  detached  by  undermining 
and  frost,  and  have  rolled  down  far  below  their  original  positions.  Ver- 
tical faces,  often  regular  as  though  cut  by  hand,  mark  the  places  whence 
these  masses  came.  For  the  purpose  of  indicating  the  effect  produced 
by  these  curious  conditions  I  quote  from  a  letter: — u  On  the  north  side 
of  the  river  a  perpendicular  wall  rose  to  the  height  of  500  feet,  and 
innumerable  walls  and  turret-shaped  rocks  ornamented  the  steeply  slop- 
ing summit.  Seen  thus  by  the  slanting  rays  of  a  setting  sun,  the  effect 
was  that  of  a  ruined  city.    A  mighty  citadel  occupied  the  highest  pointy 
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the  hri'it 
rosy  line  o( 


fortified  on  every  aide  by  vertical  walls.     Below  all  this  was  tl 
green  valley  with  its  meandering  river,  whicU  reflected  tlie  rosy  li 
an  evening  sky." 

Tins  "mined  city"  is  built  upon  a  rnpidly  rising  elope,  in  terrace*, 
resembling  somewhat  in  its  general  plan  Oriental  arrangement.  Dart 
shadows  are  cast  into  tho  narrow  streets,  and  curious  detail -erosion  bu 
peopled  tbe  city  with  fantastic  beings.  Altogether  it  produces  the  im- 
pression of  a  weird  spot,  resembling  the  former  abode  of  living  creature*, 
but  now  desolate,  liauuted  scarcely  even  by  a  shy,  cringing  wolf.  Upon 
closer  examination,  however,  much  of  its  mythical  character  is  dispelled. 
Too  plainly  are  recoguized  tho  forces  that  have  been  at  work  to  accom- 
plish the  result  wo  observe.  What  baa  been  said  about  the  composi- 
tion and  formation  of  mural  forms  will  here  apply.  On  a  grander  sole 
tbe  agents  employed  have  been  able  to  perform  their  duties,  and  bare 
built,  for  themselves,  in  this  ruiued  city,  a  monument  most  instructive 
and  imposing. 

Forms  resembling  castles,  towers,  and  spires  can  readily  be  foowj 
within  this  sandstone  area,  due  to  the  same  causes  operating  with  thf 
same  effects. 

LA  PEEDQA  PAIEADA. 

Near  the  junction  of  Rio  Piedra  and  Rio  Nutria,  at  about  west  i  * 
gitude  107°  IS'  and  ninth  latitude  37°  17',  is  located  a  famous  landmark, 
La  Piedra  Parada.  Ou  the  sum  mi  t  of  a  narrow  ridge  stands  an  isolated 
mass  of  rock,  ft  is  only  with  difficulty  that  the  top  of  it  can  be  reached, 
Rising  nearly  vertically  on  all  sides,  this  remnant  of  formerly  exten 
BJVfl  strata  attains  a  height  of  about  400  feet  from  its  base.  It  is  over 
600  feet  loug,  and  about  120  feet  wide."  Alternating  beds  of  shale  and 
sandstoue  compose  it,  and  heavy  strata  of  yellow  sandstoue  form  tn< 
top.  During  the  progress  of  maximum  erosion  in  that  region,  enormone 
masses  of  material  were  swept  away,  but  this  huge  block  remaiued, 
BabMqnent  weathering  and  disintegration  have  ornamented  it  witb 
small  towers  and  turrets,  so  that  to-day  it  resembles  some  ancient,  dig' 
mantled  castle.  Constantly  fragments,  loosened  by  frost,  are  falling 
down.  Joint-fissures,  very  pronounced,  facilitate  tho  wedging  action  of 
frost  and  growing  vegetation,  so  thut,  in  the  course  of  time,  this  prom- 
inent feature  will  no  longer  remain  a  portion  of  the  scenery. 

B. — Second  Group. 

GUNNISON  RIVER, 

North  of  the  Gunnison,  in  the  regions  examined  by  Dr.  Peale  duriDg 
1874,  are  large  outcrops  of  trachytic  "  breccia".  This  material  has  beei 
eroded  into  innumerable  forms  representing  spires,  columns,  turrets,  and 
castle-shaped  masses.    Its  composition,  here  as  well  as  elsewhere,  fits  it 

"Compare  Report  ILx^Wiug&xvwsd&uni,  J,  N.  Macomb,  1859,  1376,  p.  "a. 
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admirably  for  imitating  forms  that  can  readily  be  compared  to  those  of 
Gothic  architecture.  The  form  of  the  spires  is  similar,  and  the  numerous 
inclosed  bowlders  of  varying  size  produce  effects  comparable  with  the 
ornamentation  of  Gothic  structures.  At  a  number  of  points,  such 
conditions  were  noticed,  often  producing  singularly  beautiful  pictures. 
Perhaps  one  of  the  most  striking  views  may  be  obtained  from  the  sum- 
mit of  Uncompahgre  Peak  (14,235  feet  above  sea-level).  Looking  down 
from  there  upon  a  vast  mass  of  rugged  mountains,  we  find  that  to  the 
north  and  west  the  trachytic  conglomerates  occupy  a  definite  horizon. 
Thousands  of  spires  are  clustered  along  the  sides  of  mountains,  rivalling, 
as  it  were,  the  densely  studded  spires  of  that  gem  of  Gothic  archi- 
tecture, the  cathredal  of  Milan.  Situated  as  they  are,  they  stand  out 
in  bold  relief  when  viewed  from  below,  but  seen  from  above  they  pro- 
duce a  profound  impression  by  their  great  numbers. 

Primarily  erosion  by  flowing  water  cut  deep,  narrow  channels  into  the 
yielding  material,  forming  sharp  ridges,  which  soon  were  separated  into 
detached  portions.  Subsequent  erosion,  every  agent  available  being 
employed,  wrought  the  curious  and  rare  forms  we  now  observe.  Re- 
moval of  the  harder  beds  overlying  the  conglomerates  affords  free  access 
to  water,  and  though  many  of  the  spires  and  towers  may  disappear  in  a 
comparatively  short  space  of  time,  the  supply  of  fresh  material  is  prac- 
tically inexhaustible. 

Other  products  of  erosion  might  appropriately  be  placed  into  this 
group.  Differences  of  density  in  rocks,  more  particularly  parallel  to 
the  planes  of  bedding,  will  cause  fluviatile  as  well  as  pluvial  erosion  to 
carve  them  into  unique  forms.  Shelved  and  scolloped  edges  of  plateaus 
and  bluffs,  segregation  into  regular  and  highly  ornamented  columns,  and 
minute  decorations  thus  produced,  might  well  be  employed  as  models 
for  the  hand  of  the  artisan. 

OAVES. 

Caves  that  owe  their  formation  to  erosion  may  be  formed  in  two  dif- 
ferent ways.  They  may  be  due  to  either  chemical  or  mechanical  action. 
By  means  of  decomposition  and  by  subsequent  removal  of  the  material, 
either  mechanically  or  in  solution,  the  first  effect  is  accomplished.  Many 
of  the  smaller  caves  in  limestone,  for  instance,  were  formed  by  a  solu- 
tion of  the  carbonate  of  lime  in  water  charged  with  carbonic  acid  gas. 
The  second  group,  the  one  which  we  shall  here  discuss,  is  formed  by 
erosive  agents,  which  are  usually  recognized  specifically  as  such.  As 
the  initiatory  step  toward  the  formation  of  a  cave,  or  as  the  most  primi- 
tive form  thereof,  we  may  regard  the  results  produced  by  fluviatile  ac- 
tion in  undermining  certain  portions  of  rocks  or  strata.  Dependent  upon 
the  local  force  of  the  water  and  the  cohesive  qualities  of  the  overhang- 
ing material,  "  shelves  n  of  considerable  extent  may  frequently  be  pro- 
duced. In  tough  shales,  such  as  are  found  in  some  of  the  Tertiary  groups, 
we  may  often  find  excavations  of  this  kind  of  appreciable  size. 
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stones,  if  massively  bedded,  are  eroded  in  tbe  same  way,  and  retain  & 
form  of  shallow  caves  for  a  considerable  length  of  time. 

FRONT  RANGE. 

Along  the  eastern  border  of  tbe  Front  Kange  many  of  tbe  sand,ston« 
there  exposed  show  interesting  results  of  erosion.  Shallow  caves  uan 
been  worn  into  tbeyielding  rocks,  dependent  upon  tbeirmoreor  lesstinnty 
cemented  condition.  Within  the  region  containing  monuments,  sari 
eaves  are  of  frequent occurrence.  They  may  be  worn  into  tbe  sandstorm 
by  flowing  water,  or  they  may  be  due  to  gradual  disintegration  and 
transportation  of  certain  circumscribed  portions.  Tbe  method  prodnciDg 
cares  of  this  character  is  so  simple  tbat  it  scarcely  requires  discussion. 
Frost,  rain,  or  other  agents  may  start  a  shallow  abrasion  of  tbe  sand- 
stones, which,  in  the  course  of  time,  will  extend  toward  tbe  interior,  (or* 
iug  a  cave-like  excavation.  Similar  conditions  occur  wherever  sand- 
stones of  the  same  composition  are  exposed  to  HuviatUe  or  other  erosion. 
Tbe  shape  of  such  caves  is  a  very  simple  one,  being  merely  an  arcbtd 
excavation,  tbo  plan  of  which  usually  resembles  either  half  a  circle,  nr,  il 
very  extensive,  the  segment  of  a  large  circle.  Modifications  of  tlii* 
shape  take  place  in  case  water  finds  a  free  passage  through  Assures  a 
the  rocks  into  the  cave.  Hard  masses  contained  within  tbe  sandstone 
either  ns  impregnations  or  concretions,  remain  less  disturbed  than  thai 
surroundings,  and  form  irregular  projections  on  tbe  cave-walls. 

CAVES   m   TRACHYTIC  CONGLOMERATES. 

Cave-like  excavations  are  thoroughly  characteristic  of  tbe  tracbyik 
conglomerates.  While  speaking  of  monuments,  the  composition  of  thii 
deposit  has  been  discussed.  It  is  evident  that  material  of  such  cbaracta 
will  very  readily  be  attacked  by  both  fluviatile  and  pluvial  erosion.  Fur 
tbeimoie,  the  results  produced  will  vary  according  to  tbe  local  cbaractci 
of  the  conglomerate.  Within  the  exposures  on  South  Uiver  many  cava 
were  found.  Sometimes  they  are  but  slight  niches  worn  into  the  steei 
wall,  and  again  they  may  extend  for  more  than  30  feet  into  it.  Fron 
wbat  was  there  observed,  it  is  certain  tbat  frost  loosens  a  large  portioi 
of  the  material  which  is  afterward  removed.  So  far  as  could  be  seen 
tbe  action  is  essentially  a  mechanical  one,  although  decomposition  o 
various  feldspars  greatly  facilitates  it. 

Aloug  the  western  border  of  the  San  Juan  Mountains,  a.  large  masso 
conglomerate  of  this  nature  lies  exposed.  Even  from  a  distance  it  ou 
easily  bo  recognized  on  account  of  the  rugged  and  grotesque  forms  i 
assumes  upon  weathering.  Dark  spots  seen  before  it  is  reached  mosti; 
prove  to  he  more  or  less  shallow  caves.  Near  Piedra  Falls  n  numbe 
of  these  were  found.  It  was  there  noticed  that  the  largest  one,  abou 
25  feet  high.  18  feet  wide,  and  40  feet  deep,  owed  its  existence  to  th 
presence  of  slowly  moving  water.    The  opening  of  this  cave,  which  t 
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its  widest  part,  is  located  in  a  steeply  sloping,  smooth  wall  of  conglome- 
rate. In  a  narrow  crack,  water  slowly  trickles  down  to  the  top  of  the 
opening.  Although,  in  the  course  of  ages,  even  this  slightly  wearing 
movement  can  produce  a  visible  effect  upon  the  rock,  it  is  not — as  a 
movement — the  cause  which  led  to  the  formation  of  this  wide  opening. 
At  that  point  the  conglomerate  varies  considerably  in  composition.  In 
the  immediate  vicinity  of  the  cave,  it  is  softer,  contains  fewer  large 
bowlders,  and  these  are  but  loosely  cemented  by  clay  and  feldspathic  ma- 
terial. Saturation  of  this  rock  and  subsequent  expansion  of  the  water 
upon  freezing  cause  portions  of  the  roof  and  wails  to  "scale  off". 
After  some  of  the  cementing  material  has  been  removed,  the  bowlders, 
no  longer  held  in  place,  drop  out,  thus  gradually  enlarging  the  excava- 
tion. As  soon  as  such  portions  of  the  rock  are  reached  that  are  suffi- 
ciently cohesive  to  resist  this  action,  the  growth  of  the  cave  will  come 
to  an  end.  Ample  evidence  was  found  at  that  point  to  demonstrate  that 
this  was  really  the  method  of  formation.  Masses  of  debris  on  the  floor 
of  the  cave  and  daugerously  loose  bowlders  overhead  corroborated 
other  evidence.  Indians  and  wild  animals  have  not  unfrequently  uti- 
lized these  and  other  caves  as  places  of  shelter.  Remnants  of  charcoal 
indicate  the  places  where  at  one  time  fires  had  been  built.  One  of  the 
most  striking  examples  where  such  caves  or  excavations  produced  by 
flaviatile  erosion  have  been  utilized  by  man  may  be  found  in  the 
ruins  of  the  old  cliff-dwellings  in  Southwestern  Colorado.  Several 
of  the  streams  there  have  worn  long  and  deep  recesses  into  the 
readily  yielding  sandstones  and  shales  prevailing  in  that  region.  Into 
these,  single  houses  and  entire  settlements  have  been  placed  by  the 
shrewd  aboriginal  inhabitants.  Although  often  removed  a  considerable 
distance  from  water,  the  architects  of  those  times  preferred  to  take  ad- 
vantage of  the  places  which  nature  had  prepared  for  them.  Both  shel- 
ter and  protection  from  enemies  were  afforded  them,  aud  they  adapted 
their  style  of  building  to  the'  places  which  they  chose  for  the  purpose. 
In  the  various  publications  of  the  Survey,  full  accounts  of  these  dwell- 
ings will  be  found. 

AEOHBS. 

Arches,  or  u  natural  bridges  ",  as  they  are  frequently  termed,  can  be 
formed  wherever  the  rock  containing  them  is  sufficiently  thin  to  be  per- 
forated by  erosive  action.  We  have  here  to  consider  mainly  such  arches 
the  genesis  of  which  is  directly  referable  to  agents  of  erosion.  Viewing 
them  from  this  standpoint,  we  may  say  that  an  arch  is  the  most  com- 
plete form  of  a  cave.  If  the  material  containing  the  latter  should  be 
sufficiently  thin  to  allow  erosion  to  progress  throughout  its  entire  extent, 
then  we  will  have  the  former  as  the  result.  It  is  evident  that  definite 
conditions,  perhaps  not  often  met  with,  must  exist  before  wo  can 
expect  an  arch  to  be  completed.  Necessarily  such  products  will  show 
much  variation  in  form  and  size,  dependent  upon  the  material  tbronah 
Bull  Iv.  No.  4 8 
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which  the  opening  extends.    In  limestones  not  unfrequently  the  «ft 
ence  of  an  extensive  fissure  will  eventually  result  in  the  formation di 
arch.    This  is  due,  in  a  great  measure,  to  chemical  action.    Iimumn] 
are  on  record  where  hills  are  traversed  by  a  narrow  natural  tiinndil 
limestone.    Genetically  considered,  this  is  an  arch,  but  to  thepopota 
mind  does  not  present  itself  as  such. 

IN  TRACUYTIC  CONGLOMERATE. 

The  scenery  on  South  River  has  been  described  in  previous  pageBf 
and  allusion  has  been  made  to  the  arches  occurring  there.  It  will  be 
remembered  that  high,  narrow  walls  of  conglomeritic  material  are  pro- 
jected toward  the  stream  from  the  ridge  east  of  it.  In  these  walls, 
niches  and  arches  are  found,  some  of  them  of  surprising  regularity. 
While  making  our  observations  there,  we  counted  altogether  eleven 
complete  arches,  although  more  may  have  been  hidden  out  of  our  sight. 
Mr.  Uhoda  was  the  first  one  of  the  party  who  successfully  ran  therfck 
of  climbing  along  ledges  on  the  wall  in  order  to  get  into  one  of  the 
arches.  To  him,  therefore,  has  been  dedicated  the  one  represented  by  an 
illustration  in  the  Annual  lleport  for  1875  (Plato  XX,  page  1JS).  A 
description  of  this  one  will  answer  entirely  for  all  others  there  ob- 
served, as  in  general  shape  and  method  of  formation  they  are  very 
nearly  alike.  Rhoda's  arch  is  probably  the  most  regular  one  in  oat- 
line.  A  slight  leaning  toward  the  eastward  somewhat  disturbs  its 
symmetry.  Located  in  a  high  wall,  this  arch  shows  ample  dimensions 
It  is  about  ISO  feet  high,  150  wide,  and  the  wall  containing  it  basa 
thickness  of  <>0  to  SO  feet.  Surrounded  by  monuments,  some  of  which 
reach  a  height  of  more  than  LMK)  feet,  the  entire  view  from  the  point 
where  the  sketch  was  made  is  one  of  rare  beauty.  Pine-trees,  oU  fetf 
high,  at  the  base  of  monuments,  appear  like  pigmies  by  the  bide  of 
'these  towering  forms. 

Some  of  the  niches  or  arches  at  this  locality  were  comparatively  ncces- 
sible,  and  it  was  found  that  they  were  eroded  into  loosely  cement*! 
material.  Considering  that  these  conglomerates  have  been  deposited 
by  water,  we  should  expect  homogenousness  laterally,  although  varia- 
tions would  probably  occur  vertically.  We  have,  however,  in  this  in- 
stance a  ease  analogous  to  that  of  the  sandstones  near  White  liivi-r. 
J>y  a  slow  process  of  iuliltration,  the  large  mass  has  either  been  remli'ivd 
more  compact,  or — reversing  the  proposition — a  process  of  leaching  bus 
rendered  certain  portions  very  weak.  Either  of  these  suggestions  may 
contain  the  statement  of  what  has  really  occurred,  because,  so  far  as  om 
observations  extend,  we  find  that  the  physical  constitution  of  the  mate 
rial  in  which  niches  and  arches  occur  is  such  as  to  render  it  more  eassh 
yielding  to  erosive  action.  Taking  into  consideration  the  method  v 
dcpoMtion  of  the  conglomerates,  it  seems  illogical  to  assume  that  tlii 
state  of  a  flairs  existed  ever  since  the  time  of  its  formation:  we  inns 
therefore  seek  for  a  cause  Vo  v^yA^  ^^ \^\\^\\v£\vou% 
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at  Las  been  said  of  the  formation  of  caves  within  the  conglomer- 
pplies  perfectly  to  the  arches.  They  are,  in  reality,  nothing  but 
which  extend  entirely  through  the  walls.  It  is  probable  that  both 
were  simultaneously  attacked.  This  would  account  in  a  measure 
e  regularity  of  outline.  Whichever  portion  of  the  wall  was 
3d  to  the  "  weather  side  "  was  cut  away  more  rapidly  than  the  other, 
onnection  with  this  subject  it  may  be  stated  that  not  nnfrequently 
.ct  trachytes  contain  inclusions,  of  greater  or  less  extent,  composed 
;  "  ashy  "  material.  These,  in  the  course  of  time,  will  weather  out, 
ig  caves  and  sometimes  arches  of  varying  extent.  Wherever  we 
ed  occurrences  of  such  character  in  Colorado,  they  were  so  situated 
iftbrd  ample  opportunity  for  the  removal  and  ultimate  transporta- 
>f  detritus,  excepting  a  very  few  cases.  These  latter  were  such 
the  fall  of  loosened  material  had  evidently  been  a  sudden  one,  and 
siderable  quantity. 

the  eastern  slope  of  the  Sangre  de  Cristo  Range,  near  Indian  Pass, 
II  "  gateway  "  was  observed  occurring  in  red  Carboniferous  sand- 
•  Standing  perfectly  isolated  near  the  crest  of  a  small  ridge  was 
k  of  sandstone  about  10  to  12  feet  high.  Near  the  centre  were  two 
igs;  the  upper  one  small,  the  lower  one  large  enough  to  admit 
tssage  of  a  man.  At  first  sight,  this  peculiar  position  for  an  arch 
d  rather  inexplicable.  Upon  examination,  however,  it  was  found 
ve  different  strata  composed  the  block.  Counting  from  above,  the 
bird,  and  fifth  strata  were  hard,  the  second  and  fourth  soft.  A 
al  crack  runs  through  the  entire  distance  of  the  block.  Water 
:ing  in  the  crack  saturated  the  soft  strata  and  eventually  accom- 
d  their  disintegration.  Aided  by  frost  and  sand-blasts,  the 
ding  sandstone  soon  fell  away,  producing  the  openings  wo 
red.  This  instance  is  one  where  only  atmospheric  agents  could 
i ably  be  supposed  to  have  exerted  any  influence.  Although  this 
m usually  clear  case,  it  points  out  a  method  whereby  excavations 
le  extent  may  be  produced  at  places  where  they  can  by  no  means 
readily  explained. 

various  localities  along  the  Front  Range,  arches  occur  in  the  sand- 
i.  Besides  the  causes  above  mentioned  as  facilitating  the  formation 
:h  products  of  erosion,  still  another  may  be  mentioned.  In  case 
g  water  undermines  a  certain  stratum  or  series  of  strata,  and 
ues  this  process  for  a  long  time  without  the  overhanging  portions 
I  in,  the  entire  width  of  the  dividing  portion  may  be  cut.  Thus  a 
raneau  passage  of  varying  dimensions  will  be  formed.  This  form 
li  is  nsually  designated  as  a  u  tunnel ",  limiting  the  former  term  to 
occurrences  where  but  a  narrow  wall  of  rock  is  perforated.  The 
lity  of  man  has  likened  these  products  to  various  other  objects 
dent  upon  their  form  and  dimensions.  Many  of  them  are  compared 
ly  to  the  works  of  man.    In  Europe,  wide  and  deep  arches  are 

*  Compare  Annual  Report  for  1875,  Plate  XX. 


as  "isolated  lorms  we  may  regaru  hdco  inai  vary  i: 
tion  and  mode  of  occarreace  from  the  classes  above  em 
ing  for  instance  the  tracbytic  conglomerates:  we  may  r 
rence  of  grotesque  forms  within  that  groan  as  a  eharai 
It  is  an  essential  feature,  and  one  that  may  readily 
determining  this  recognition.  In  contradistinctioo  t 
products  of  erosion  are  such  that  occur  only  sporadical 
groups  or  formations  where  they  would  not  be  expect* 
liar  circumstances  may  combine  to  produce  such  rest 
may  similar  forms  be  looked  for  at  other  localities  v 
horizons.  From  the  nature  of  the  case,  it  is  evident  1 
monumental  products  will  occur  comparatively  rarely 
will  show  a  great  diversity  of  composition  and  shape- 
instances  will  be  mentioned  from  Colorado  as  compr 
prominent  representatives  of  this  class.  Extensive  ere 
tain  regions  will  necessarily  result  in  the  formation  of  ob 
appropriately  be  placed  under  this  head,  bat  for  oar  pa 
entirely  sufficient  to  refer  to  but  a  few  of  them. 

lizard's  head. 

The  Mount  Wilson  group  is  located  a  short  distan 
Miguel  Lake,  in  west  longitude  107°  50'  and  north  1 
Descending  by  the  Bear  Creek  trail  from  the  divide  b« 
mas  and  Ban  Miguel  drainage,  we  see  before  us  a  s 
slope  which  abruptly  terminates  in  the  valley  of  the  Is 
Two  thousand  feet  below  us  lies  the  placid  sheet  of  wate 
its  name  from  the  river.    Looking  beyond  it  toward  th 
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col  a  mil,  200  feet  in  height,  while  its  diameter  amounts  to  from  GO  to  SO 
^fcet    Its  isolated  position  permits  it  to  be  seen  for  a  long  distance,  and 
its  elevation — 13,100  feet  above  sea-level  at  the  summit  of  shaft — ron- 
dure it  an  excellent  landmark  for  all  the  lower  country  adjoining. 

Both  the  rocks  composing  the  Wilson  group  and  those  which  the 
-monolith — Lizard's  Head — exhibits,  are  of  volcanic  origin.  In  former 
geological  periods  enormous  masses  of  sedimentary  and  volcanic  ma- 
terial have  been  eroded  and  transported  from  that  region.  It  seems 
possible  that  a  former  connection  existed  between  the  ridge  now  sup- 
porting Lizard's  Head  and  the  main  volcanic  group  farther  east.  No 
surface  connection  exists  at  present,  however.  All  that  remains  in  the 
immediate  vicinity  of  them  is  the  huge  monolith.  During  the  period  of 
the  great  erosion,  valleys  were  cut  into  the  rocks  and  ridges  were  grad- 
ually carved  away  so  as  to  become  narrower  and  shorter.  Probably  the 
disturbances  produced  by  eruptions  of  volcanic  material,  and,  more  par- 
ticularly, the  phenomena  accompanying  them,  rendered  the  rocka  of  that 
region  less  capable  of  resisting  such  powerful  agents  of  demolition  as 
were  then  employed.  It  may  be  observed  that  the  trachytes  composing 
Lizard's  Head  show  a  certain  development  of  columnar  structure.  This 
structure  is  almost  invariably  accompanied  by  basal  fracture-planes. 
By  this  means,  erosion  will  be  enabled  to  attack  such  portions  more 
successfully.  A  process  of  undermining  will  result  in  the  falling  of 
overhanging  portions.  Owing  to  the  columnar  arrangement  of  the 
integral  parts  composing  a  hill  or  bluff,  the  faces  produced  by  such  fall- 
ing will  be  quite  or  nearly  vertical.  In  this  manner,  fluviatile  erosion 
can  produce,  from  such  material,  a  typo  of  form  which  is  represented  by 
Lizard's  Head.  Had  the  erosion  continued  on  at  the  same  level,  the 
entire  mass  must  have  succumbed.  Increasing  width  and  depth  of  the 
excavated  valleys,  however,  caused  the  waters  to  sink.  Thereby  the 
same  species  of  erosion  was  produced  along  the  sides  of  that  portion 
which  now  forms  the  "  pedestal",  but  the  column  remained  intact.  This 
appears  to  be  the  only  way  of  accounting  for  the  existence  of  Lizard's 
Head.  It  is  not  a  dike  or  intruded  volcanic  product,  subsequent  to  the 
main  eruptions,  but  a  portion  of  the  regular  flows,  large  masses  of  which 
are  still  preserved  not  far  distant. 

Similar  in  shape  are  the  forms  resulting  from  a  partial  breaking-down 
of  mural  products  of  erosion.  Their  arrangement,  however,  and  the 
character  of  the  rocks  composing  them,  will  admit  of  their  ready  identi- 
fication. 

Another  important  group  of  isolated  forms  of  erosion  comprises  such 
that  are  produced  by  local  inclusions  of  essentially  foreign  material. 
Concretions  may  be  contained  quite  frequently  in  shales  and  sandstones. 
Those  to  which  we  have  special  reference  here  are  harder,  resisting 
erosion  aud  disintegration  more  effectually  tbau  the  rocks  containing 
them.  Forms  similar  to  those  of  the  monuments  may  be  produced  by 
a  gradual  wearingaway  of  the  portions  adjacent  to  concretions.    Among 
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the  Upper  Cretaceous  sandstones,  and  among  those  belonging  to  tk 
lignitio  series,  this  is  espeoiully  noticeable.  Although  occurring  com- 
paratively frequently,  the  phenomenon  cannot  be  regarded  as  a  char- 
acteristic of  either  of  these  groups.  In  a  general  way,  this  feitm 
is  comparable  to  the  irregular  density  of  the  sandstones  of  the  Whits 
Kiver  region.  As  soon,  however,  as  this  irregularity  assumes  the 
extreme  form  of  concretions,  we  can  no  longer  expect  that  great  variety 
of  fantastic  figures  there  exhibited,  because  concretionary  induskmi 
are  usually  sbaped  after  the  same  general  type. 

Before  closing  the  discussion  of  erosive  products,  I  desire  to  point 
out  one  feature  of  fluviatile  and  pluvial  erosion  that  is  as  instructive  si 
it  is  beautiftol,  the  carving  of  uniformly  homogeneous  deposits.  Ii 
Colorado,  ample  opportunity  is  afforded  to  study  this  interesting  pbe 
nomenon.  More,  perhaps,  than  by  any  other  geological  group,  it  t 
exhibited  by  the  soft  shales,  comparatively  free  from  saad,  of  the  dels 
ceous  formation.  Frequently  may  be  found  bluffs  or  ridges  the  side 
of  which  present  a  most  typical  miniature  arrangement  of  hills,  vallqyi 
mountains,  and  caffons.  What  is  bete  accomplished  in  a  comparatively 
short  time  on  so  small  a  scale,  nature's  power  has  successfully  complete 
in  successive  ages  on  a  scale  incomparably  greater.  Time  and  th 
never-ceasing  activity  of  erosive  influence*  produce  results  that  s 
present  fill  us  with  astonishment  and  admiration.  Changing  from  dq 
to  day,  in  a  degree  imperceptibly  small  to  us,  geological  periods  han 
been  required  to  produce  what  we  now  see.  Nothing,  perhape 
expresses  more  aptly  the  lesson  taught  by  observing  the  effects  o 
erosion  than  the  old  Roman  verse : 

"Gatta  cavat  lapidem  non  vi, 
Bed  rape  cadendo." 
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UPON  THE  LARAMIE  GROUP. 


By  O.  A.  White,  M.  D. 


In  other  writings*  I  have  shown  that  all  the  principal  brackish- water 
deposits  of  the  Western  Territories  are  properly  referable  to  one  great 
group  of  strata  which  represents  a  period  of  time  whose  importance  in 
the  geological  history  of  the  North  American  continent  increases  with 
oar  knowledge  concerning  it.  The  members  of  the  Laramie  Group  as 
now  understood  are  the  Judith  River  and  Fort  Union  beds  of  the  Upper 
Missouri  Eivcr  region ;  the  Lignitic  Series  east  of  the  Rocky  Mountains 
in  Colorado ;  the  Bitter  Greek  ISeries  of  Southern  Wyoming  and  adjacent 
parts  of  Northwestern  Colorado,  and  the  "  Bear  River  Estuary  Beds", 
together  with  the  Evanston  Coal  Seriest  in  Bear  River  Valley  and  their 
equivalents  in  adjacent  parts  of  Wyoming  and  Utab.  These,  at  least, 
are  the  best-known  members  of  the  Laramie  Group ;  but  it  has  a  much 
wider  geographical  extent  than  even  the  widely  separated  localities  just 
referred  to  would  indicate.  Some  of  the  known  portions  of  this  great 
group  doubtless  represent  different  stages  of  the  Laramie  period,  but 
the  members  just  designated  are,  as  a  rule,  understood  to  represent  dif- 
ferent geographical  developments  of  its  strata  with  modifications  of  its 
fauna,  rather  than  separate  successive  epochs  of  time  in  the  geological 
period  which  is  represented  by  the  whole  great  group.  The  proof  of 
the  identity  of  these  widely  separated  portions  of  the  Laramie  Group 
consists  in  the  recognition  of  various  species  of  fossil  mollusks  in  all  of 
them  that  are  also  found  in  some  one  or  more  of  the  others,  thus  con- 
necting the  whole  by  faunal  continuity.  Similar  proof  has  also  been 
obtained  by  Professor  Cope  in  the  discovery  of  certain  species  of  verte- 
brate fossils  in  more  than  one  of  these  geographical  members  of  the 
Laramie  Group. 

The  entire  geographical  limits  of  the  Laramie  Group  are  not  yet  fully 
known,  but  its  present  ascertained  extent  may  be  stated  in  general  terms 
as  from  Southern  Colorado  and  Utah,  northward  into  the  British  Pos- 
sessions ;  and  from  the  meridian  of  the  Wasatch  Range,  eastward,  far 
out  on  to  the  great  plains.    Its  extent  north  and  south  is  thus  known  to 

•See  Bull.  U.  S.  Geol.  and  Geog.  Surv.  Terr.  Vol.  IV,  Art  XXIX,  and  An.  Eep.  U.  S. 
Geol.  and  Geog.  Surv.  Terr,  for  1H77. 

t  Sometimes  called  tbe  "Almy  Mines",  from  the  name  of  the  small  mining  hamlet 
wbeie  the  mines  are  located.  865 


866  BULLETIN  UNITED  STATES  GEOLOGICAL  SURVEY,  | 

j 

be  about  1,000  miles,  and  east  and  west  a  maximum  of  not  less  thaaltt 
miles.  The  lull  length  of  the  area  onee  occupied  by  the  group  is  pw* 
ably  considerably  greater  than  here  indicated,  and  we  may  ssfelj 
mate  that  it  originally  comprised  not  less  than  60,000  square  miles. 
present  range  of  the  Rocky  Mountains  traverses  this  great  area,  agshH 
both  flanks  of  which,  as  well  as  those  of  the  Black  Hills,  the  Lamb 
strata  are  upturned.  These  mountains,  therefore,  did  not  exist  dnftf 
the  Laramie  period,  and  the  continuity  of  the  waters  of  the  Laramie  B* 
over  their  present  site  is  also  shown  by  the  specific  identity  of  aqoeoai 
molluscan  fossils  in  its  strata  on  both  sides  of  those  mountains. 

The  prevailing  material  of  the  strata,  especially  those  of  Meeoioieail 
Genozoieage,  in  all  the  Western  Territories,  whether  of  marine,  bncttfeV 
or  fresh- water  origin,  is  sand j.  and  consequently  those  of  most  of  fe 
groups  have  certain  characteristics  in  common. 

'  Not  only  in  this  general  way,  but  in  other  respects  also,  the  lithokf- 
ical  characteristics  of  the  Laramie  Group  are  similar  to  those  of  the  ft* 
Hills  Group  of  the  Cretaceous  Series,  upon  which  the  former  group  mt^ 
and  with  which,  so  for  as  is  now  known,  ills  everywhere  apparently  cos* 
formable  $•  that  is,  it  has  the  appearance  of  a  widespread  marine  for- 
mation, consisting  mainly  of  sandstones  and  sandy  shales ;  but  thttlt 
was  not,  like  the  Fox  Hills  Group,  an  open-sea  deposit,  is  shown  by  iH 
fossils.  Its  resemblance  to  the  Fox  Hills  Group  is  still  farther  incrcued 
by  the  presence  in  the  latter,  as  well  as  the  former,  of  many  importeat 
beds  of  coal.  It  is  true  that  no  coal  has  been  found  in  the  Fox  Hflb 
Group  in  the  Upper  Missouri  Biver  region,  nor  iu  Eastern  Colorado, 
but  it  is  not  uncommon  among  the  strata  of  that  group  in  Wyoming, 
Utah,  and  Western  Colorado. 

Although  there  is  sufficient  evidence  that  the  Fox  Hills  Group,  which 
immediately  preceded  the  Laramie,  was  deposited  in  a  comparatively 
shallow  sea,  the  bottom  of  which  was  slowly  but  constantly  subsiding, 
its  waters  seem  to  have  been  everywhere  truly  marine  except  in  a  few 
estuaries  ;t  and  the  whole  area  occupied  by  the  group  where  it  has  been 
studied  seems  also  to  have  been  always  and  entirely  submerged,  except, 
perhaps,  those  surfaces  upon  which  the  coal-plants  grew,  aud  these 
could  have  been  above  the  water-level  only  during  the  growth  of  that 
vegetation  and  the  accumulation  of  its  carbonized  remains.  The 
Laramie  Group  seems  also  to  have  been  deposited  in  waters  that  were 
constantly  shallow,  and  as  the  group  has  a  maximum  thickness  of  not 
less  than  4,000  feet,  the  bottom  must  have  been  constantly  subsiding.} 

"There  must  necessarily  bo  some  unconformity  between  these  two  groups  in  the  periph- 
eral portions  of  the  Laramie,  because,  as  will  be  shown  further  on,  the  area  upon  which 
its  waters  rested  was  cut  off  from  the  great  open  sea  by  the  elevation  of  portions  of 
the  bottom  upon  which  the  Fox  Hills  deposits  were  made. 

t  An  interesting  assemblage  of  fossils  from  a  deposit  of  one  of  these  estuaries  has 
been  obtained  near  Coalville,  Utah. 

t  Similar  remarks  may  be  made  concerning  all  the  other  groups  of  the  Western  for- 
matioua  from  the  Jura  Trias  to  t\&  Bridget  Grou\)  inclusive,  as  will  appear  further  on. 
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In  all  places  where  the  group  is  known,  and  from  its  base  to  the  top,  the 
majority  of  its  invertebrate  fossils  are  brackish -water  forms,  and  yet 
in  the  same  places  and  throughout  the  same  vertical  extent,  a  greater  or 
less  number  of  molluscnn  species  occur  that  are  referable  to  either  a 
fresh-water  or  land  habitat.  In  many  instances,  the  fresh-water  species 
occupy  separate  layers  from  those  which  contain  the  brackish-water 
forms,  and  alternate  with  them,  but  it  is  very  commonly  the  case  that 
both  fresh-  and  brackish-water  types  are  found  to  occupy  the  same 
layers,  the  con  ition  of  the  specimens  of  both  categories  being  such  as 
to  forbid  the  supposition  that  either  of  them  was  drifted  from  else- 
wbetre  to  their  present  places  of  deposit  and  association.  For  example, 
numerous  specimens  of  Unio,  of  many  species,  have  been  found  asso- 
ciated with  equally  numerous  specimens  of  Corbula  and  Corbioula,  a 
large  proportion  of  all  of  which  still  retain  both  valves  together  in  their 
natural  position.  Associated  with  these,  and  in  a  similarly  unmuti- 
lated  condition,  there  are  other  molluscan  remains,  the  living  repre- 
sentatives of  which  are  respectively  of  fresh-  and  brackish- water  habitat ; 
and  all  of  them  are  in  such  condition  as  to  force  the  conclusion  that 
they  all  lived  together.  The  general  prevalence  of  brackish-water 
types  throughout  the  group,  including  Ostrea  in  abundance,  Anomia 
qnite  plentiful,  with  occasional  examples  of  Kuculana  and  Membranacea 
(or  a  closely  related  polyzoan),  leaves  no  room  for  reasonable  doubt  that 
the  prevailing  condition  of  the  Laramie  Sea  was  saline ;  but  the  absence 
of  true  marine  species  proves  that  its  waters  were  cut  off  from  the  open 
ocean.  The  conditions  and  association  of  species  just  explained  show 
also  that  there  must  have  been  in  certain  places  and  at  different  times 
an  alternation  of  greater  and  less  saltness  of  its  waters. 

It  is  well  known  that  some  species  at  least  of  certain  genera  of  mol- 
Insks  are  capable  of  living  in  both  brackish  and  fresh  waters,  but  the 
evidence  seems  conclusive  that  certain  forms  found  in  the  Laramie 
Group,  the  living  representatives  of  which  are  respectively  confined  to 
either  a  fresh- or  brackish -water  habitat,  then  not  only  lived  but  thrived 
together  in  the  same  waters ;  and  also  that  those  waters  were  in  some 
degree  saline.  This  commingling  of  brackish-  and  fresh-water  types  is 
not  exceptional  in  the  Laramie  Group,  but  quite  common,  yet  there  are 
layers  in  some  places,  as  for  example  near  Black  Buttes,  in  which  all, 
or  nearly  all,  the  Mollusca  are  ot  fresh-water  type.  A  statement  of  these 
facts  naturally  suggests  that  this  commingling  of  brackish-  and  fresh- 
water forms  took  place  in  estuary  waters,  and  that  the  strata  containing 
them  are  estuary  deposits.  But  the  character  and  condition  of  the 
strata  show  that  this  is  not  the  fact,  or  if  so  in  any  cases,  they  are  rare 
and  at  present  unknown  exceptions  to  the  rule.  While  there  were 
necessarily  tributary  streams  flowing  into  the  Laramie  Sea,  and  true 
estuaries  at  the  mouths  of  at  least  a  part  of  them,  I  do  not  kuow  of  a 
single  deposit  or  part  of  one  in  any  district  or  in  any  cf  tUedivi&vou&ot 
the  great  Laramie  Group  that  preseuts  the  fcUat\gTfc\>\iV£»\  <&ax»RXMC*rj. 
tics  of  an  estuary  deposit. 
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Judging  from  the  characteristics  of  existing  land-locked  seas,  itii 
difficult  to  understand  clearly  how  fresh  and  brackish  waters  could  han 
existed  in  one  and  the  same  sea  in  the  absence  of,  or  at  a  distance  fa* 
the  months  of  tributary  rivers ;  bat  the  character  of  the  deposits  of  th 
Laramie  Sea,  as  well  as  its  mollascan  fenna,  warrants  the  snggerioi 
that  many  comparatively  large  portions  of  its  area  were,  at  diftm 
times  and  in  different  places,  in  the  condition  of  marshes,  which  ww 
only  slightly  raised  above  the  general  water-level,  upon  which  ftol 
waters  from  rains  accumulated,  and  gave  congenial  habitat  to  ml 
members  of  the  mollascan  fauna  of  the  period  as  would  preferably  ami 
j  the  brackish  waters.  This  view  is  supported  by  the  occasional  pnsasg 

1  -  of  land-shells  among  those  of  branchiferous  molluska,  the  mora  coshbs 
occurrence  of  palnstral  shells,  the  occurrence  of  deciduous  leaves,  w 
other  fragments  of  vegetation,  all  in  the  same  or  associated  strata  |  m 
also  the  presence  of  numerous  beds  of  lignite  throughout  the  groap.  1 
is  also  supported  by  the  fact  that  the  fossil  MoUnMoa  are  found,  not  ni 
formly  distributed  throughout  the  group,  either  vertically  or  geogrspt 
ically,  bat  to  occupy  small,  distantly  separated  areas,  which  are  m 
only  locally  restricted,  bat  within  which  locally  restricted  anas  th 
vertical  range  of  the  different  species  is  limited.  Admitting  that  and 
conditions  prevailed,  it  is  easy  to  understand  how  it  may  have  happens 
that  certain  layers  containing  the  remains  of  JfoUuioa,  which  eould  hat 
flourished  only  in  salt  or  brackish  waters,  as,  for  example,  (ktorm  an 
Anomia,  are  found  to  alternate  in  close  succession  with  those  contaioiDj 
an  abundance  of  fresh- water  species,  and  also  with  those  containing i 
commingling  of  types.  The  conditions  thus  indicated  would  bav 
brought  the  brackish-  and  fresh-water  habitats  of  those  Mollutca  into 
each  juxtaposition  that  they  must  have  frequently  encroached  opoi 
each  other.  This  frequent  encroachment,  or  mingling  of  habitats,  and 
no  doubt,  the  frequent  impracticability  of  retreat,  would  have  had  i 
tendency  to  inure  at  least  a  portion  of  the  molluska  of  each  to  an  exist 
ence  in  the  other.  It  is  evident  that  many  of  the  Laramie  species  wen 
capable  of  such  an  interchange  of  habitat  without  disadvantage,  am 
that  among  these  were  certain  species  of  the  Unionidoe,  Ceriphasiida 
and  allied  families. 

In  expressing  the  belief  that,  with  the  exceptions  referred  to,  th 
Laramie  Sea  was  a  great  body  of  brackish  water,  I  have  not  lost  sight 
of  the  fact  that  some  living  molluska  belonging  to  families  that  an 
regarded  as  of  distinctively  marine  habitat  are  known  to  inhabit  fresl 
waters ;  nor  of  the  fact  that  some  others  which  are  regarded  as  of  fresh 
water  types  are  occasionally  found  in  brackish  waters.  It  seems  impw 
sible,  however,  to  account  for  the  commingling  of  types  which  we  And 
in  the  Laramie  strata,  except  by  assuming  that  they  all  lived  and 
thrived  together  iu  the  same  waters,  as  before  stated. 

Before  leaving  Wife  ttarcciaatoa  ot  >&*  ^&w\\  characteristics  of  th 
Laramie  Group,  the  fexv&teafifc  Vn  \\> oi  *  T*mTOY*X$»>V*sBL «  ^gasus^^ 
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loscan  fauna  should  bo  noticed.  All  the  branchiferous  species  of  Mol- 
Insca  of  the  lower  or  brackish- water  beds  of  the  Laramie  Group  of  Bear 
Biver  Valley  and  the  adjacent  region  are  different  from  any  of  those  yet 
found  in  any  other  part  of  the  Laramie  Group.  Besides  this,  there  aro 
two  or  three  generic  or  subgcneric  types  amoug  those  mollusks  tbat  have 
never  been  discovered  elsewhere.  This  statement  applies  only  to  those 
beds  that  have  beeu  so  often  called  the  "Bear  River  Estuary  Beds",  and 
not  to  the  upper  or  coal-bearing  beds  of  Bear  River  Valley,  as  developed 
near  Evanston,  Wyo. ;  for,  in  the  latter,  a  few  species  have  been 
recognized  as  identical  with  some  that  are  found  in  other  and  distant 
parts  of  the  group.*  Because  of  the  general  character  of  these  Bear  River 
brackish-water  strata,  and  their  relation  to  those  both  above  and  beneath 
them,  no  reasonable  doubt  can  be  entertained  that  they  form  an  integral 
part  of  the  great  Laramie  Group,  notwithstanding  the  unique  character 
of  a  large  part  of  their  fossils.  The  existence  of  that  remarkable  local 
fauna  in  the  Laramie  Group  has  a  parallel  in  the  similarly  restricted  and 
unique  fauna  that  is  found  in  the  Cretaceous  series  of  Coalville,  Utah, 
and  the  region  adjacent,  extending  as  far  northward  as  the  valley  of 
Bear  River,  where  the  Laramie  beds  before  referred  to  are  exposed. 
The  faunal  differences  in  both  cases  were  probably  due  to  a  similar  gen- 
eral cause,  and  that  cause  probably  had  relation  to  the  proximity  of  a 
then  existing  western  continental  coast. 

Having  briefly  considered  the  distinguishingcharacteristicsof  the  Lara- 
mie Group,  its  relation  to  the  other  groups  will  be  better  understood  by 
a  brief  review  of  the  physical  conditions  of  that  portion  of  the  North 
American  continent  which  it  occupies,  together  with  the  portions  adja- 
cent. Much  remains  to  be  known  upon  this  important  subject,  but  the 
facts  hitherto  ascertained  seem  to  warrant  the  following  statements  and 
conclusions : — 

East  of  west  longitude  95°,  North  America  is  mainly  occupied  by 
Paleozoic  and  Archcean  rocks;  as  is  also  a  large  area  which  extends  uorth- 
ward  and  southward  through  Western  North  America;  the  eastern  border 
of  the  latter  area  being  adjacent  to  the  region  here  discussed  and  not  far 
from  the  one  hundred  and  thirteenth  meridian  of  west  longitude.  These 
two  great  areas  are  taken  to  represent  approximately  the  outline  and 
extent  of  the  principal  portions  of  the  Noith  American  continent  that 
were  above  the  level  of  the  sea  at  the  beginning  of  the  Mesozoic  time. 
A  broad  expanse  of  Mesozoic  sea  then  stretched  between  these  two 
continental  factors,  which  were  finally  united  by  a  general  continental 
elevation,  and  the  consequent  recedence  of  the  sea.  This  elevation  was 
not,  properly  speaking,  catastrophal,  but  gradual  and  oscillatory.  That 
intercontinental  Mesozoic  sea  was  narrower  during  the  Jura-Trias  period 
than  it  was  in  the  next  epoch  afterward,  but  it  was  always  shallow,  as 
is  shown  by  the  Hthological  character  of  the  strata  of  all  the  Mesozoic 

*  Id  consequence  of  a  misplaced  label,  I  erroneously  referred  AfocrGcijolU  *v>u.Uovs. 
Meek,  to  the  Judith  River  beds,  in  the  table  on  p.  722,  Bu\\.\3.&.Q«q\.  uaflL^towg^w* 
Terr.  vol.  ir. 
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formations;  and  as  these  aggregate  a  great  thickness,  there  was,  d 
coarse,  for  a  long  time,  and  over  a  very  large  part  of  the  space  which  il 
occupied,  a  gradual  subsidence  of  the  bottom  which  allowed  the  raoon 
sive  deposition  of  shallow-water  formations.  The  following  facts  prow 
the  occurrence  of  oscillations  of  land-snrfaoe  and  sea-bottom  by  whid 
from  time  to  time  the  eastern  border  of  the  Mesozoic  sea  was  shifted 
and  the  whole  finally  displaced. 

i  In  Western  Iowa,  Eastern  Nebraska,  and  Eastern  Kansas,  the  Grata 
ceons  strata  are  known  to  rest  directly  upon  the  Carboniferous  strata,  tb 
Jura  Trias  being  absent.  These  last-named,  strata,  however,  are  in  fa] 
force  where  the  Mesozoic  rocks  are  turned  np  against  the  eastern  flanks  o 
the  Rocky  Mountains  and  Black  Hills,  as  well  as  farther  westwjarcL  The 
eastern  border  is  certainly  somewhere  in  the  great  plains  beneath  late 
Mesozoic  formations  and  the  prevailing  surface  d&bri*,  bat  its  locstio 
is  not  even  approximately  known.  Cretaceous  strata  continuous  wit) 
those  of  the  West  are  known  to  have  been  deposited  as  far  eastward  a 
within  60  or  60  miles  of  the  Mississippi  $iver  in  Northern  Iowt.ai* 
Southern  Minnesota  j  southward  from  which  region  their  eastern  horde 
gradually  recedes  to  the  westward  nearly  as  far  as  Central  **»nf^  Ii 
the  northeastern  region  just  named,  it  is  the  attenuated  strata  of  tb 
Fort  Benton  and  Niobrara  Groups  that  are  found,  and  these  rest  direct!; 
upon  the  Paleozoic  rooks,  the  Dakota  Group  being  absent  there.  I 
Western  Iowa  and  Eastern  Nebraska,  the  strata  of  the  Dakota  Group  an 
fonnd  to  rest  upon  the  Paleozoic  rocks,  the  former  extending  farthe 
eastward  there  than  any  other  Cretaceous  strata ;  bat  the  eastern  boi 
ders  of  the  Fort  Benton  and  Niobrara  Groups  are  not  there  very  far  to  tin 
westward.  The  eastern  border  of  the  Fort  Pierre  and  Fox  Hills  Groups 
or  the  Later  Cretaceous,  is  still  farther  westward,  but  its  position  i 
hidden  by  the  later  formations  and  the  prevailing  dibris  of  the  plains. 
From  the  foregoing  facts,  the  following  inferences  may  be  legitimately 
drawn  : — Duriug  the  period  represented  by  those  Western  rocks  whicl 
have  received  the  designation  of  Jura  Trias  (and  apparently  daring  \ 
portion  of  the  Permian  period  also),  the  western  shore-line  of  the  east 
ern  or  principal  continental  factor  was  extended  so  far  westward  tha 
the  eastern  border  of  the  deposits  of  the  period  referred  to  reaehe< 
no  farther  eastward  than  along  some  line  now  far  oat  on  the  grea 
plains,  bat  the  location  of  which  is  not  known.  It  is  now  covered  froa 
possible  discovery  by  superimposed  Mesozoic  strata  and  the  prevailio; 
surface  debris.  At  the  close  of  the  Jurassic  period,  a  subsidence  took  place 
which  carried  the  deposits  of  the  Dakota  Group  nearly  as  far  eastwart 
as  Central  Iowa.  Still  later,  continued  subsidence,  but  of  more  limitec 
extent  to  the  southeastward,  caused  the  deposition  of  Fort  Beuton  am 
Niobrara  strata  still  farther  eastward,  in  Northern  Iowa  and  Soutben 
Minnesota.  At  or  before  the  close  of  the  Niobrara  epoch,  the  elevatioi 
of  the  western  portion  oi  ttifc  qmXkto.  <st  \^^&\f&*ftR&M&tal  factor  wai 
resumed  and  appaxeu&Y!  to^to^^^*^^ 
other  subsidence  wfifitaafc  to  ««n  «*  «*^ «««*<*  *»**>. 
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surface  again  beneath  tbe  level  of  the  sea;  although  portions  of  the  area 
which  the  intercontinental  Mesozoic  sea  had  covered  were  afterward 
occupied  by  great  bodies  of  both  brackish  and  fresh  waters.  The  east- 
ern border  of  the  later  Cretaceous  deposits  was  thus  carried  westward, 
where  its  place  is  now  covered  like  that  of  the  border  of  the  earlier  Jura- 
Trias  d(»posi:s,  but  not  so  deeply. 

The  eastern  border  of  the  Laramie  Group  is  hidden  in  the  same  man- 
ner, but  there  is  yet  no  evidence  that  it  is  anywhere  overlapped  by  any 
subsequent  marine  deposit;  although  it  is  known  to  have  received  upon 
it  iu  several  places  different  groups  of  fresh-water  strata.  Perhaps  no 
fact  in  the  physical  history  of  North  America  is  better  established  than 
that  the  elevation  of  the  Bocky  Mountains  as  such  are  of  later  date  than 
the  Laramie  Group,  but  the  foregoing  facts  show  that  both  oscillatory 
movements  and  general  continental  elevation  took  place  before  the 
beginning  of  the  movements  which  resulted  in  the  elevation  of  those 
mountains.  Besides  the  oscillations  of  surface  which  have  already  been 
mentioned,  there  are  indications  that  other  similar  movements  occurred 
elsewhere  within  the  same  limits  of  time ;  such,  for  example,  as  the 
unconformity  of  tbe  Laramie  strata  upon  those  of  the  Fox  Hills  Group 
in  Middle  Park,  reported  by  Mr.  MarVine;  the  unconformity  in  some 
places  of  the  Jura  Trias  upon  rocks  older  than  the  Carboniferous,  &c. 

But  leaving  now  the  subject  of  the  elevation  and  subsidence  of  land- 
surface  to  be  briefly  resumed  further  on,  a  few  facts  concerning  the 
former  physical  conditions  of  what  is  now  the  western  part  of  North 
America  may  now  be  considered.  No  fresh* water  deposits  of  any  kind 
or  extent  have  yet  been  discovered  in  any  of  the  Paleozoic  rocks  of 
North  America,  unless  the  coal  of  Carboniferous  age  may  be  regarded 
as  such  ;  but  even  in  that  case  the  elevation  of  the  land  upon  which  it 
was  formed  could  have  been  only  barely  above  the  sea-level ;  for  the 
conformity  of  the  coal-beds  with  the  strata  immediately  above  and 
below  them  is  never  broken,  and  the  latter  strata  contain  marine  fossils. 
Therefore,  for  our  present  purpose,  all  the  Paleozoic  strata  may  be 
regarded  as  of  marine  origin.  As  a  rule,  also,  all  the  Mesozoic  strata, 
from  the  Jura  Trias  to  the  Fox  Hills  Group  inclusive,  are,  by  the  char- 
acter of  their  fossils,  known  to  be  of  marine  origin,  although  at  a  few 
localities  in  some  of  the  strata  of  each  period  fresh-water  Mollusca  have 
been  discovered.  These  exceptions  no  doubt  indicate  the  proximity  of 
then  existing  shores  rather  than  the  prevalence  of  any  such  bodies  of 
either  brackish  or  fresh  water  as  afterward  covered  wide  areas  in  the 
same  region. 

Besting  directly  upon  the  strata  of  the  Fox  Hills  Group  are  those  of 
the  Laramie,  sedimentation  having  evidently  been  continuous  from  the 
former,  notwithstanding  the  fact  that  there  was  such  a  radical  change 
In  the  fauna  upon  the  ushering  iu  of  the  Laramie  period.  The  geo- 
graphical extent  of  the  great  Laramie  Group  \\a&  aVrewVs  \tt»& t*fcsm&.  \ 
o,  as  well  as  its  great  thickness,  tbe  maximum  \mw%  otayoX  J^$Rfetata 
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Its  general  lithological  characteristics  are  similar  to  those  of  Hie  Boo 
Hills  Group,  a  known  marine  formation, bnt  its  fauna,  aa  has  been  stain 
is  mainly  of  brackish-,  bat  partly  of  fresh-water  origin,  and  not  marijp 
Furthermore,  the  brackish-water  species  are  distributed  throyighpf 
its  entire  thickness  and  its  whole  geographical  extent.  These  ft* 
together  with  the  absence  from  all  the  strata  yet  examined  of  anj  tn 
estuary  characters,  show  that  the  Laramie  Group  was  deposited  in  i 
great  brackish-water  sea.  This  being  the  case,  it  most  have  recetie 
its  peculiar  character  as  weU  as  its  boundaries  by  having  been  sep 
rated  from  the  great  open  sea  by  an  encircling  elevation  of  land.  Tjf 
final  act  of  the  inclosing  movements  was  the  elevation  of  land  at  bqi 
the  northern  and  sonthern  end  of  the  intercontinental  Masons  aa 
which  connected  the  two  great  continental  factors,  no  that  that  is 
became  a  land-looked  one,  without  material  change  of  its  stains  iait 
principal  portion  as  regards  the  continued  accumulation  of  ^r^-ff* 
upon  its  bottom. 

Whether  the  brackish  saltness  of  the  Laramie  Sea  was  sotjaiae 
throughout  the  period  by  limited  communication  of  its  waters  w# 
those  of  the  great  open  sea,  or  whether  such  communication  m 
entirely  cot  off  and  the  supply  of  salt,  above  that  which  was  retain* 
of  its  original  marine  saltness,  came  by  adjacent  continental  diaiaif 
in  amount  sufficient  to  balance  the  waste  by  overflow,  can  probaty 
never  be  known,  but  the  latter  aeems  probable.  If  the  former  coo* 
tion  existed,  one  of  the  places  of  communication  was  no  doubt  at  ft 
southeastern  border  of  the  Laramie  Sea,  and  some  fortunate  exposor 
of  strata*  in  the  region  between  Western  Kansas  and  the  Gulf  of  Meiio 
may  yet  reveal  the  true  relations  of  the  Laramie  Group  with  the  Cre 
taceous  and  Eocene  deposits  of  the  Gulf  border.  If  tide-level  con 
muuication  between  the  Laramie  Sea  and  the  open  ocean  was  entirely 
cut  off,  as  there  is  much  reason  to  believe  it  was,  the  question  of  sod 
relationship  or  contemporaneousness  of  deposition  must  ever  remain 
an  open  que. 

It  is  evident  that  the  movements  which  caused  the  inclosure  of  the 
Laramie  Sea  did  not  materially  interrupt  the  continuity  of  sedimenta- 
tion withiu  at  least  a  very  large  part  of  its  area,  although  the  effects  ol 
those  physical  changes  were  such  as  to  cause  a  total  change  in  at  least 
the  molliiscan  fauna.  The  wide  geographical  distribution  and  great 
vertical  range  of  many  of  the  molluscau  species  of  the  Laramie  Group, 
and  the  great  uniformity  of  its  lithological  characters,  show  that  tbc 
period  was  one  of  comparative  quiet  within  the  region  which  was  occu- 
pied by  its  waters.    There  were,  however,  some  comparatively  slight 

*  In  Professor  Powell's  Report  on  tbe  Geology  of  tbe  Uinta  Mountains,  and  intk 
American  Journal  of  Science,  vol.  xi,  3d  series,  p.  161,1  announced,  on  tbe  authority  of 
Professor  Powell,  tbe  existence  of  marine  Tertiary  fossils  in  the  strata  of  the  valley  d 
Bijou  Creek,  40  miles  east  of  Denver,  Colo.  A  personal  examination  of  that  regit* 
in  1877  failed  to  confirm  that  reported  discovery,  as  I  have  shown  in  my  report  fcr 
that  year.    8ee  An.  Hep.  \3 .  fc.QteoV  fcwr* . Tra. fat  VSVt. 
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oscillations  of  surface  or  sea-bottom,  which  caused  local  unconformity  of 
strata,  but  these  are  so  limited  in  extent,  so  far  as  they  are  known,  that, 
at  no  great  distance  away  from  each,  the  strata,  which  evidently  corre- 
spond with  the  displaced  ones,  show  no  evidence  of  disturbance.  An 
example  of  such  local  unconformity  exists  in  the  Bitter  Creek  Series, 
near  its  top,  in  the  vicinity  of  Point  of  Rocks  Station. 

Although  the  disturbances  at  or  near  the  close  of  the  Laramie  period 
were  greatest  in  the  region  of  the  western  border  of  the  Laramie  Sea, 
there  were  necessarily  minor  disturbances  over  a  large  part  of  the  area 
which  it  occupied,  because  it  was  no  doubt  a  continuation  of  continental 
elevation  that  narrowed  the  area  of  the  Laramie  Sea  and  fixed  the 
boundaries  of  the  freshened  waters  that  continued  to  cover  a  large  part 
of  its  former  site.  The  evidence  seems  conclusive,  however,  that  while 
there  was  then  at  least  a  slight  elevation  of  that  part  of  the  continent, 
and  a  freshening  of  the  remaining  great  body  of  land-locked  waters, 
sedimentation  was  not  interrupted  thereby  over  a  large  part  of  the  area 
occupied  by  those  freshened  waters.  It  is  not  claimed  that  the  disturb- 
ances of  strata  which  marked  the  change  from  the  Fox  Dills  Group  to 
the  Laramie  approached  in  extent  or  degree  those  which  occurred  at  or 
near  the  close  of  the  Laramie  Group,  although  there  was  a  radical- 
chango  in  at  least  the  molluscan  fauuain  both  cases ;  but  the  facts  seem 
to  prove  that  we  have  in  these  western  strata,  including  the  great  fresh- 
water deposits,  an  unbroken  geological  record,  extending  at  least  from 
the  earlier  Mesozoic  far  into  Tertiary  time.  The  apparent  paleontolog- 
ical  breaks  in  that  record  are  regarded  as  only  faunal  displacements  and 
restrictions  which  were  caused  by  radical  changes  of  environment  that 
were  consequent  upon  the  different  physical  changes  which  took  place 
in  the  progress  of  the  evolution  of  the  continent. 

The  already  accumulated  geological  facts  show  that  the  general  con- 
tinental elevation  was  continued  after  the  Laramie  period,  much  in  the 
same  manner  that  it  progressed  up  to  that  time  (for  the  liocky  Mount 
ains  were  not  yet  elevated) ;  still  inclosing  large  bodies  of  water,  but 
which  were  no  longer  salt.  The  surface  of  the  Laramie  Sea  was  doubt- 
less only  slightly,  if  at  all,  elevated  above  the  level  of  the  great  open 
sea ;  but  the  elevation  of  its  former  bed  was  no  doubt  considerably  in- 
creased during  its  successive  occupancy  in  part  by  the  Wasatch,  Green 
Ki  ver,  and  Bridger  Lakes.  There  must,  however,  have  been  a  subsidence 
of  the  bottom  of  each  of  these  great  bodies  of  fresh  water  during  their 
existence,  which  permitted  the  accumulation  of  the  immense  thickness 
of  their  strata  which  now  remain,  besides  that  which  has  been  removed 
by  erosion.  Free  drainage  of  overflow  iuto  the  open  sea  must  also  have 
been  maintained  during  these  later  epochs,  which  kept  their  waters  fresh, 
but  which  evidently  did  not  exist  during  the  Laramie  period;  but  the 
present  discussions  are  necessarily  confined  mainly  to  the  last-named 
period. 

In  the  foregoing  discussion  of  the  palcontological  characteristics  of  the 
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Laramie  Group  I  have  had  reference  almost  entirely  to  the  invertebrate 
fauna,  which  consists,  so  fiir  as  the  discussions  are  concerned,  eatinfr 
of  the  Mollusca.  This  was  not  because  the  investigation  of  those  ob- 
jects is  more  in  the  line  of  my  special  studies,  bat  because  being  inhabit 
ants  of  the  waters  in  which  the  formations  were  deposited,  they  had  i 
more  direct  bearing  than  any  others  upon  the  physical  phases  of  ft* 
western  portion  of  North  America  during  the  period  that  has  been  da 
cussed,  and,  also,  because  neither  the  then  existing  vegetation  nor  th 
most  important  part  of  the  vertebrate  fauna  was  necessarily  aflfedri 
by  at  least  those  physical  changes  which  caused  an  entire  change  of  th 
whole  moll  u scan  fauna,  both  at  the  beginning  and  close  of  the  Lstaafe 
period.  The  reptilian  fauna  of  the  Laramie  period,  however,  annas 
especial  interest,  because  certain  of  its  types,  which  extend  througbod 
the  whole  vertical  range  of  the  group,  are  regarded  as  characteristic  d 
Cretaceous  age. 

Notwithstanding  the  positive  opinions  that  have  been  expressed  tg 
others  upon  the  subject  of  the  geological  age  of  the  Laramie  Groop,  ] 
regard  it  as  still  an  open  question.  All  paleontologists  agree  that  th 
Cretaceous  period  extended  at  least  to  the  close  of  the  Fox  Hflis  epocfc 
and  the  question  is  whether  the  Cretaceous  period  closed  with  the  doe 
of  the  Fox  Bills  epoch  or  with  that  of  the  Laramie  period.  The  questfei 
might  be  extended  so  as  to  embrace  the  inquiry  whether  the  true  chrano 
logical  division  between  the  Cretaceous  and  Tertiary  did  not  really  occb 
within  the  Laramie  period  5  but  this,  while  not  unreasonable,  would  per 
haps  be  inconvenient  and  unprofitable.  That,  according  to  European 
standards,  the  Dinosauria  which  are  found  even  in  the  uppermost  strati 
of  the  Laramie  Group  are  of  Cretaceous  types  is  doubtless  indisputable 
and  there  also  appears  to  be  no  occasion  to  question  the  reference  thai 
has  been  made  of  fossil  plants  which  have  been  obtained  from  even  the 
lowest  Laramie  strata,  to  Tertiary  types.  The  invertebrate  fossils,  ol 
the  Laramie  Group  itself,  as  I  have  shown  in  other  writings,  are  silent 
as  to  its  geological  age,  because  the  types  are  either  unique,  are  known 
to  exist  in  both  Mesozoic  and  Tertiary  strata,  or  pertain  to  living  as  well 
as  fossil  forms.*  Every  species  found  in  the  Laramie  Group  is  no  denbt 
extinct,  but  the  molluscan  types  have  collectively  an  aspect  so  modern 
that  one  almost  instinctively  regards  them  as  Tertiary;  and  yet  some  of 
these  types  arc  now  known  to  have  existed  in  the  Cretaceous,  and  even 
in  the  Jurassic  period.  In  view  of  these  facts,  together  with  those  pre- 
sented in  the  foregoing  discussions,  the  following  suggestions  concern- 
ing the  geological  age  of  the  Laramie  Group  are  offered. 

It  is  a  well-known  fact  that  we  have  in  North  America  no  strata 
which  are,  according  to  European  standards,  equivalent  with  any  part 

*  It  is  a  fact  worthy  of  consideration  in  this  connection  that  a  large  proportion  of  tta 
molluscan  types  of  tta  ttLtoxi%\\«  fa&Vvater  deposits  of  Southeastern  Europe  an 
practically  identical  V\ih.  *oto*  ot  vV^fc  *i  Xtaa  \manftft*tam^w&&.  \fcut  Europe* 
geologists  regard  Uioso  deio*\ta  a*  otl£tt«H»,t«M«i  m*. 
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of  the  Lower  Cretaceous  of  Europe,  but  that  all  North  American  strata 
of  the  Cretaceous  period  are  equivalent  with  certain  portions  of  those  of 
thg  Upper  Cretaceous  of  that  part  of  the  world.  That  the  Fox  Hills 
Group  is  of  Upper  Cretaceous  age  no  one  disputes,  the  only  ques- 
tion being  as  to  its  place  in  the  series.  A  comparison  of  its  fossil 
invertebrate  types  with  those  of  the  European  Cretaceous  rocks  indi- 
cates that  it  is.  at  least  as  late  as,  if  not  later  than,  the  latest  known 
Cretaceous  strata  of  Europe.  If,  therefore,  that  parallelism  is  correctly 
drawn,  and  the  Laramie  Group  is  really  of  Cretaceous  age,  we  have  a 
great  and  important  division  of  the  Cretaceous  represented  in  Amer- 
ica which  is  yet  unknown  in  any  other  part  of  the  world.  It  is  in  view 
of  these  facts  that,  for  purposes  of  general  grouping  of  the  strata  of  the 
Western  Territories,  the  provisional  designation  of  " Post-Cretaceous" 
has  been  adopted  for  the  Laramie  Group  in  the  reports  of  this  Survey. 

It  is  well  known  that  able  American  paleontologists  regard  the  Lara- 
mie Group  as  of  Cretaceous  age,  and  this  opinion  is  understood  to  be 
based  upon  the  persistence  of  some  vertebrate  Cretaceous  types  up  to 
the  close  of  the  Laramie  period  and  the  first  known  appearance  of  Ter- 
tiary types  of  mammals  in  North  America,  in  the  immediately  superim- 
posed Wasatch  strata.  It  is  not  to  be  denied  that  these  are  important 
considerations,  but  the  following,  as  well  as  other  relevant  facts  already 
mentioned,  ought  to  be  duly  considered  in  that  connection. 

With  rare  and  obscure  exceptions,  no  mammalian  remains  are  known  in 
North  American  strata  of  earlier  date  than  those  of  the  Wasatch  Group 
that  were  deposited  immediately  after  the  close  of  the  Laramie  period. 
Immediately  from  and  after  the  close  of  that  period,  as  shown  by  abun- 
dant remains  in  the  fresh-water  Tertiaries  of  the  West,  highly  organ- 
ized mammals  existed  in  great  variety  and  abundance.  There  is  noth- 
ing to  forbid  the  supposition  that  all  of  these  were  constituents  of  a 
Tertiary  fauna,  and  many  of  them  are,  by  accepted  standards,  of  dis- 
tinctively Tertiary  types.  If  the  presence  of  these  forms  in  the  strata 
referred  to,  and.  their  absence  from  the  Laramie  strata  immediately 
beneath  them,  together  with  the  presence  of  Dinosauriaus  there,  be 
held  to  prove  tho  Tertiary  age  of  the  former  strata,  then  was  the 
Tertiary  period  ushered  in  with  most  unnatural  suddenness.  Sed- 
imentation was,  at  least  in  part,  unbroken  between  the  Laramie  Group 
and  the  strata  which  contain  the  mammalian  remains  referred  to,  so 
that  the  local  conditions  of  the  origin  of  all  of  them  were  substantially 
the  same,  and  yet,  so  far  as  any  accumulated  evidence  shows,  those 
mammalia  were  not  preceded  in  the  Laramie  period  by  any  related 
forms.  Such  suddenness  of  introduction  makes  it  almost  certain  that 
it  was  caused  by  the  removal  of  some  physical  barrier,  so  that  the 
ground  which  was  before  potentially  Tertiary,  became  so,  of  paleon- 
tological  record,  by  actual  fannal  occupancy.  In  other  words,  it  seems 
certain  that  those  Tertiary  mammalian  types  were  evolx^vk  v\  *&\&fe 
other  region  before  the  close  of  the  Laramie  period^  ^Viet ^  xikKs  «xvsfcR& 
Ball.  iv.  No.  4 9 
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contemporaneously  with  at  least  the  later  Dinoeauriana,  and  that  fte 
barrier  which  separated  those  feanm  was  removed  by  aome  one  of  tk 
various  sui-flice  movements  connected  with  the  evolution  of  the  eostt 
nent.  The  climate  and  other  physical  conditions  which  were  essentt 
to  the  existence  of  the  Dinoaaurians  of  the  Laramie  period  havinf  evi 
dentlybeen  continuedintotheTertiaryepoohsthatare  represented  hjtb 
Wasatch,  Oreen  Biver,  and  Bridger  Groups,  they  might,  doubtless,  hsu 
continued  their  existence  through  those  epochs  as  well  aa  through  tt 
Laramie  period  but  for  the  irruption  of  the  mammalian  hordea  towUd 
they  probably  soon  succumbed  in  an  unequal  struggle  for  existence 

According  to  the  facts  which  I  have  here  and  elsewhera  showa,  v 
have  in  the  strata  of  the  Western  Territories  an  unbroken  record  fta 
the  earlier  Hesosoic  &r  into  Tertiary  time,  and  consequently  no  soh 
plete  line  or  plane  of  demarkation  between  them  exiats.  Thereto*  ft 
designation  of  any  precise  boundary  between  the  Oretaceooa  audita 
tiary  of  that  region  must  be  a  matter  of  conventional  convsafaai 
rather  than  of  natural  requirement. 


ART.  XXXVII  -SYNONYMATIC  LIST  OF  THE  AMERICAN  SCIURI, 

OR  ARBOREAL  SQUIRRELS. 


By  J.  A.  Allen. 


Since  the  publication  last  year  of  my  revision  of  the  American  Sciurif 
the  a  Neotropical "  species  of  the  group  have  been  ably  reviewed  by  Mr. 
B.  B.  Alston,t  under  unusually  favorable  circumstances.  With  his  ac- 
customed thoroughness,  he  has  taken  the  trouble  to  seek  out  the  types, 
90  far  as  they  are  ex  taut  or  accessible  in  several  of  the  principal  museums 
>f  Europe,  of  most  of  the  species  of  former  authors,  and  has  thus  been  able 
to  determine  the  character  of  many  species  so  inadequately  described, 
tihat  in  no  other  way  could  their  proper  allocation  be  satisfactorily  de- 
termined. His  careful  elucidation  of  this  obscure  and  perplexing  group 
iias  not  only  placed  his  fellow-workers  in  the  same  field  under  lasting 
obligations  to  him,  but  must  mark  an  era  in  the  history  of  the  subject. 
Of  the  fifty-nine  nominal  species  of  this  group  described  by  different 
authors,  he  informs  us  that  he  has  examined  the  types  of  no  less  than 
forty-one !  With  the  rich  material  of  the  British  Museum  at  his  com- 
mand, he  has  been  able  to  tell  us  exactly  what  the  late  Dr.  Gray  had  for 
the  basis  of  his  nineteen  "  new  species  ",  described  in  a  single  paper  in 
L867,  some  of  them  so  vaguely  or  inaccurately  that  the  descriptions  are 
sometimes  misleading,  and  often  inadequate  indices  of  what  he  actually 
tiad  before  him.  Mr.  Alston  has  also  been  able  to  allocate  the  species 
lescribed  previously  by  the  same  author,  and  by  Bichardson,  Bennett, 
[>gilby,  and  other  British  writers.  In  the  Paris  Museum,  he  found  still 
extant  the  types  of  most  of  the  species  described  many  years  since  by 
te.  Geoffroy,  Lesson,  F.  Cuvier,  and  Pucheran,  and  in  the  Berlin  Museum 
;ype8  of  the  species  described  by  Dr.  Peters ;  so  that  the  only  important 
>ne8  not  seen  by  him  are  those  of  Brandt,  Wagner,  and  Natterer.  To 
*88ist  him  in  collating  my  own  work,  I  had  the  pleasure  of  sending  him 
examples  of  the  greater  part  of  the  species  recognized  by  me  in  my 
recent  monograph  of  the  American  Sciuridw.  As  I  bad  not  access  to 
;be  types  of  the  species  described  by  foreign  authors,  I  made,  in  some 
nstances,  my  allocations  of  synonymy  with  doubt,  and,  in  other  cases, 
>nly  provisionally,  feeling  conscious  of  the  uncertainty  with  which  refer- 

*  Cooes  and  Allen's  "  Monographs  of  North  American  Rodentia",  pp.  666-797,  August, 
L877. 

t "  On  the  Squirrels  of  the  Neotropical  Region  ",  Proc.  Zool.  Soc.  Lond.  1878,  pp. 

556-670,  pi.  xli.    This  highly  important  memoir  gives  excellent  diagnoses  of  the  species, 

with  their  synonymy  in  full,  and  a  critical  commentary  on  the  species  of  previous 

rathoro. 
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ences  to  many  of  the  species  must  necessarily,  under  the  circumstance*, 
be  made.  Although  Mr.  Alston  has  shown  the  incorrectness  of  some  of 
my  identifications,  and  the  necessity  of  substituting,  in  two  instances, 
names  other  than  those  I  was  led  to  adopt,  I  feel,  on  the  whole,  no  small 
degree  of  satisfaction  in  the  confirmation  of  so  large  a  portion  of  mj 
synonymic  work  by  the  trying  ordeal  to  which  it  has  been  submitted; 
especially  as  Mr.  Alston  has  done  me  the  kindness  to  state,  in  several 
instances,  that  I  was  led  into  mistakes  by  descriptions  that  did  nol 
properly  represent  the  objects  described.  The  purpose  of  the  presenl 
paper  is  to  correct  these  errors,. so  far  as  they  have  been  satisfactory 
shown,  and  to  present  a  nomenclature  that  fairly  reflects  the  presenl 
state  of  the  subject. 

In  my  former  revision  of  the  Sciuri  of  Tropical  America,  I  felt  author 
ized  in  reducing  fully  four-fifths  of  the  previously  described  species  t< 
synonyms,  and  stated  it  as  my  belief  that  I  had  still  recognized  t<x 
many  rather  than  too  few.  Mr.  Alston,  with  far  more — and  mainly  his 
toric — material  at  his  command,  has,  in  one  or  two  instances,  carried  tto 
reduction  still  further,  but,  on  the  other  hand,  has  added  one  or  tw< 
species  unrepresented  in  the  material  I  had  before  me.  While  I  recog 
nized  ten  species  and  two  subspecies,  he  has  raised  the  number  of  thi 
former  to  twelve.  The  changes,  so  far  as  species  are  concerned,  consis 
in  his  elevating  one  of  my  subspecies  to  full  specific  rank ;  in  treatiuj 
as  a  species  a  form  I  regarded  as  the  young  of  another  species ;  in  unit 
ing,  in  two  instances,  two  of  my  species  into  one;  and  in  restoring  tin 
species  I  treated  as  nominal.  These  changes,  as  well  as  those  of  nomen 
clature  and  synonymy,  will  be  fully  noted  in  the  following  pages. 

For  the  purpose  mainly  of  presenting  a  connected  view  of  the  Amei 
ican  Sciuri,  but  partly  to  correct  one  or  two  errors  of  synonymy, 
include  the  North  American  species  in  the  subjoined  enumeration 
although  I  have  no  changes  to  make  in  the  nomenclature  adopted  ii 
*4  Monographs  of  North  American  Kodentia'\  In  order  to  distinguisl 
readily  tho.se  that  are  represented  in  the  North  American  fauna,  I  dividi 
the  species,  as  before,  into  two  geographical  series.  Gray's  species  an 
assigned  in  accordance  with  Mr.  Alston's  determinations,  based  on  a: 
examination  of  the  t^pes,  as  are  also  those  of  Peters,  Pncheran,  Cuvier 
Geoflroy,  Bennett,  and  Richardson.  Consequently  the  synouymatu 
tables  here  presented  are  substantially  the  same  as  Mr.  Alston's. 

A.— NORTH  AMERICAN  SPECIES. 
L — Soiueus  hudsonius,  Pallas. 

1. — Var.  hudsonius. 

Sciurus  vulgaris,  Forstkr,  Phil.  Trans,  lxii,  1772,  378. 

Sviurin  vulgaris,  e,  hudsonicus,  Erxleuen,  Syst.  Anirn.  1777,  416. 

Sciurut  huihotiius,  Pallas,  Nov.  Spec.  Glires,  1778,  370. 

tfriurtia  varolinus,  Onn,  **  Guthrie's  Geogr.  (2d  Am.  ed.)  ii,  1815,  292." 

»SciurM«rubroUn€atu8l\)T-s»K'KEST,^laui.  ii,  1822,  333. 
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2.— Var.  rlchardaonl. 
richardaoni,  Bachman,  Proo.  Zool.  Soc.  Lond.  vi,  1838,  100. 

3.— Var.  douglassi. 

Sciurua  kudaonitu,  var.  ft  Richardson,  Faun.  Bor.-Am.  i,  1H29, 190. 

Sciurua  douglassi,  Gray,  Proc.  Zool.  Soc.  Lond.  1836,  88  (no  description).— Bachman, 

Proo.  Zool.  Soc.  Lond.  1838,  99. 
Sciurut  toumaendi,  Bachman,  Journ.  Acad.  Nat.  8c i.  Phila.  viii,  1839,  63  (MS.  name). 
Sciurus  tanugino8U8t  Bachman,  Proc.  Zool.  Soc.  Lond.  1838, 101. 
Sciurus  moUipilwuSj  Audubon  &  Bachman,  Proc.  Acad.  Nat.  Sci.  Phila.  i,  1842, 102. 
Sciurua  leUSeri,  Gray,  Ann.  and  Mag.  Nat.  Hist,  x,  1842,  263. 
Sciurua  auckleyi,  Baird,  Proc.  Acad.  Nat  Sci.  Phila.  vii,  1855,  333. 

4.— Var.  fremontl. 

Sciurus  frcmonti,  Audubon  &  Bachman,  Quad.  N.  Amer.  iii,  1853,  237,  pi.  cvlix,  fig.  1. 

II.— Sciurus  carounensis,  Ginelin. 

1.— Var.  leucotlfl. 

Sciurus  cinereus,  Schreber,  Siinget.  iv,  1/92,  706,  pi.  ccxii  (nee  Linnc*,  1758). 

Scurua pennaylranicuat  Ord,  "  Guthrie's  Geog.  (2d  Am.ed.)  ii,  1815, 292"  (inelanistic). 

Sciurua  niger,  Godman,  Am.  Nat.  Hist,  ii,  1826, 133  (melanistic ;  nee  Linnc*,  1758). 

Sciurua  carolinenaia,  Godman,  Am.  Nat.  Hist,  ii,  1826, 131. 

Sciurus  leuootia,  Gapper,  Zool.  Journ.  v,  1830,  206,  pi.  xi. 

Sciurua  vulpinua,  DeKat,  N.  Y.  Zool.  i,  1842,  59. 

Sciurua  migratoriua,  Audubon  &  Bachman,  Quad  N.  Amer.  i,  1849,  265,  pi.  xxxv. 

2.— Var.  carolinenaia. 

Sciurua  carolinenaia,  Gmelin,  Syst.  Nat.  i.  1788, 148. 

Sciurua  fuliginoaua,  Bachman,  Proo.  Zool.  Soc.  Lond.  1838,  96. 

3.— Var.  yncatanenaia. 
Sciurua  carolinenaia  var.  uucatanenais,  Allen,  Mon.  N.  Am.  Rod.  1877,  705. 

Note. — In  "Mouograpbs  of  the  North  American  Rodeutia",  p.  701, 
exclude  from  synonyms  of  var.  leucotisj  "  t  Macroxus  melania.  Gray  ", 
and  from  synonyms  of  var.  carolinensis  exclude  "  f  Sciurus  dtppei",  re- 
specting which  see  infra,  pp.  881, 885.  Variety  yucatanensis  seems  to  be 
a  rare  form  in  collections,  Mr.  Alston  stating  that  the  only  specimen  he 
has  seen  being  the  one  I  sent  him. 

III. — Sciurus  niger,  Linn6. 

1. — Var.  niger. 

Sciurua  niger,  Linn6,  Syst.  Nat.  i,  1758,  64. 

Sciurus  rariegatua,  Erxleben,  Syst.  Aniui.  1777,  4*21  (in  part). 

Sciurus  rulpinus,  Gmelin,  Syst.  Nat.  i,  1788,  147. 

Sciurus  capistratus,  Bosc,  Ann.  du  Mas.  i,  1802,  281. 

Sciurua  rufiventria,  M'Murtkik,  Cuvier's  An.  King.  (An\  ed.)  i,  1831,  433. 

Sciurua  tesianus,  Bachman,  Proc.  Zool.  Soc.  Loud.  1838,  86. 

2. — Var.  cinerena. 

Sciurus  cincreua,  Linne,  Syst.  Nat.  i,  1758,  64. 

Sciurua  rulpinus,  Schreber,  Sauget.  iv,  179*2,  772,  pi.  ccxv,  B. 
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f  Sciurus  hyemalis,  Ow>,  "  Guthrie's  Geog.  (2d  Am.  ed.)  ii,  1815,  293,  304." 

ft  Macroxus  neglectus,  Gray,  Aon.  and  Mag.  Nat.  Hist.  3d  ser.  xx,  1867, 425  (localit 

unknown). 

3. — Var.  ludovioianuB. 

Sciurus  ludovicianu8,  Custis,  Barton's  Med.  and  Phys.  Journ.  ii,  1806,  43. 

Sciurus  ludovicianus  var.  airoventris,  Engelmann,  Trans.  Acad.  Sei.  St.  Louis,  i,  1859,32 

Sciurus  macroura,  Say,  Long's  Exp.  R.  Mts.  i,  1823, 115. 

Sciurus  macroureus,  Godman,  Am.  Nat.  Hist,  ii,  1826,  134. 

Sciurus  magnicandatus,  Harlan,  Faun.  Am.  1825, 178. 

Sciurus  subauratus,  Bach  man,  Proc.  Zool.  Soo.  Lond.  1838,  87. 

Sciurus  auduboni,  Bachman,  Proc.  Zool.  Soc.  Lond.  1838,  97. 

Sciurus  occiden1ali8,  Audubon  &  Baciimax,  Journ.  Acad.  Nat.  Sci.  Phila.  viii,  1842,31 

Sciurus  rubicaudatus,  Audubon  &  Bachman,  Quad.  N.  Am.  ii,  1851,  30,  pi.  It. 

Sciurus  sayi,  Audubon  &  Bachman,  Quad.  N.  Am.  ii,  1851,274,  pi.  ItttIt. 

Sciurus  limitis,  Baiud,  Proc.  Acad.  Nat.  Sci.  Phila.  vii,  1855,  331. 

Note. — Under  Var.  ludovicianus.  Mod.  N.  Am.  Bod.  p.  718,  exelud 
"f  Tomes,  Proc.  Zool.  Soc.  Lond.  1861,281  (Costa  Rica  [lege  Guatemala]) 

IV.— Scitjbus  fossoe,  Peale. 

Sciurus  fossor,  Peale,  Mam.  and  Birds  U.  S.  Expl.  Exp.  1848,  55. 
Sciurus  hecrmanni,  LeConte,  Proc.  Acad.  Nat.  Sci.  Phila.  vi,  1852, 149. 

V.— Sciurus  abeeti,  Woodh. 

Sciurus  dorsalis,  Woodiiouse,  Proc.  Acad.  Nat.  Sci.  Phila.  vi,  1852, 110  (nee  Gray,  184 

Sciurus  aberti,  Woodhouse,  Proc.  Acad.  Nat.  Sci.  Phila.  vi,  1852,  220. 

Sciurus  castanotus,  Baiud,  Proc.  Acad.  Nat.  Sci.  Phila.  vii,  1855,  332  (typ.  error  for  c 

tanonotus). 

VI.— Sciueus  aeizonensis,  Coues. 

Sciurua  arizonmsis,  Coues,  Amer.  Nat.  i,  18(37,  357. 

Sciurus  colliai,  Allex,  Mon.  N.  Am.  Kod.  1877,  738  (exclu8ive  of  synonyms,  which 

belong  to  the  next  species,  except  "  f  S.  hjtoriuus,  Avd.  &  Bach.'\  wind 

indeterminable). 

Note. — "Misled  by  imperfect  descriptions  find  a  bad  figure  ot  Ri< 
unison's  type,  Air.  Allen  lias  referred  the  Arizona  Squirrel  of  Dr.  Coi 
to  Richardson's  S.  colliivi.  lie  has  since  kindly  intrusted  me  witb 
typical  example  of  *S.  arizonensis  ;  and  I  find  that  it  is  quite  distil 
from  8.  coU'kvi  (which  is  Mr.  Allen's  8.  boothicv),  being  much  more  neai 
allied  to  8.  caroUnensiH,  from  which,  however,  both  Dr.  Coues  ami  ) 
Allen  consider  that  it  is  '  thoroughly  distinct  V — Alston,  I.  c.p.  039. 

B.— SPECIES   OF   MEXICO   AND    CENTRAL  AND   SOUTH 

AMERICA. 

VII.— Sciurus  gkiseoflavus,  (Gray)  Alston. 

Macrorus  griwoflavus,  Gray,  Aim.  and  Mag.  Nat.  Hist.  3d  ser.  xx,  1877,  437. 
Sciurus  gristoflavus,  Alston,  Proc.  Zool.  Soc.  Lond.  lb?8,  GG0. 

t  Sciurus  ludovi'ianuv,  Tomes,  Proc.  Zool.  Soc.  Lond.  lfco'l,  281  (according  to  Alst 
/.  c.  p.  C(5U). 

Note. "RefetifciV  \ys;  u\*  Vo  wy$  S.  Vuw$*.   ^\&\<tarcd  by  Mr.  Alst 

to  be  "closely  a\Y\e<\"  to  S.  aY\z<memv*,^  ^\\\0«i\»  ^&\*^\.^\v 
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eventually  prove  to  be  a  southern  race.  More  specimens,  however,  are 
required  before  they  can  be  united ;  and  provisionally  I  therefore  accept 
S.  griseoflavus  as  a  distinct  species."  My  own  inclination,  in  view  of  Mr. 
Alston's  diagnosis  of  8.  griseoflavus,  is  to  unite  them,  but  I  refrain  from 
loing  so  at  present 

Mr.  Alston  further  remarks : — u  Mr.  Allen  considers  Gray's  M.  griseo- 
lavus  to  be  specifically  identical  with  his  [Allen's]  M.  leucops  ;  and  the 
>riginal  diagnosis  certainly  seems  to  give  countenance  to  such  a  view. 
Che  typical  specimens  (five  in  number),  however,  are  very  different. 
. "  In  consequence  of  my  referring  Gray's  Macroxus  griseoflavu* 
o  my  S.  leucops,  he  quotes  the  latter  as  a  synonym  of  S.  griseoflavwtj 
Uston,  but  the  specimens  I  referred  to  my  8.  leucops  represent  his 
?.  variegatus  var.  leucops. 

VIII.— Sciueus  hypopybehus,  Wagler. 

8ciuru8  variegatus,  Erxleben,  8yst.  Anim.  1777,  421  (in  part). 
kiurushypopyrrhus,  Wagler,  Isis,  1831,  610. 

Iciurus  nigrescens,  Bennett,  Proc.  Zool.  Soc.  Lond.  1833,  41  (melanistic). 
Iciurus  collicei,  Richardson,  Zool.  Voy.  Blossom,  1839,  8,  pi.  i. 
iciurus  variegatoides,  Ogilby,  Proo.  Zool.  Soo.  Lond.  1839, 117. 

iciurus  richardsoni,  Gray,  Ann.  and  Mag.  Nat.  Hist,  x,  1842,  264  (nee  Bach  man,  1838). 
kiurus  boothiw,  Gkay,  List  Mam.  Brit.  Mns.  1843, 139  (=S.  richardsoni,  Gray). 
ciurus  griseocaudatus,  Gray,  Zool.  Voy.  Sulphur,  1844,  34,  pi.  xiii,  fig.  2  (animal),  pi. 

xviii,  figs.  7-12  (skull  and  teeth). 
ciurus  fuscovariegatus,  ScniNZ,  Synop.  Mam.  1845, 15  (  =  8.  richardsoni,  Gray). 
ciurus  adolphei,  Lesson,  De scrip,  de  Mam.  et  d'Ois.  1847, 141. 
durus  pyladei,  Lesson,  Descrip.  de  Mam.  et  d'Ois.  1847,  142. 
ciurus  dor8alis,  Gray,  Proc.  Zool.  Soe.  Lond.  1848,  138,  pi.  vii. 
ciurus  rigidus,  Peters,  Monatsb.  Kongl.  Preues.  Akad.  Wissensob.  zu  Berlin,  1863, 

(1864),  652. 
ciurus  oculatus,  Peters,  Monatsb.  Kongl.  Preuss.  Akad.  Wissensch.  zu  Berlin,  1863, 

(1864),  653  (formerly  referred  by   me   to  my  "8.  collian"  =S.arizonensis, 

Coues). 
ciurus  intermedins,  "  Verreaux  ",  Gray,  Ann.  and  Mag.  Nat.  Hist.  3d  ser.  xx,  1867,  421. 
ciurus  nicoyana,  Gray,  Ann.  and  Mag.  Nat.  Hist.  3d  ser.  xx,  1867,  423. 
ciurus  melania,  Gray,  Ann.  and  Mag.  Nat.  Hist.  3d  ser.  xx,  1867, 425  (formerly  referred 

by  me,  with  a  query,  to  &  carolinensis). 
ciurus  collim,  Allen,  Mon.   N.  Am.  Rod.  1877,  738  (the  synonyms,  except  S.  arizo- 

n  en  sis,  Cones,  but  not  the  specimens,  nor  the  descriptive  text). 
ciurus  boothice,  Allen,  Mon.  N.  Amer.  Rod.  1877, 741  (synonyms,  text,  and  specimens). 
ciurus  hypopyrrhus,  Allen,  Mon.  N.  Amer.  Rod.  1877,746  (synonyms, — except  Macroxus 

maurus,  Gray, — text,  and  specimens,  except  the  series  from  Guayaquil  and  the 

text  relating  to  them). 

STote. — This  species,  asat  present  defined,  includes  both  my  8.  boothiw 
nd  8.  hypopyrrhusj  except  certain  specimens  from  Guayaquil  described 
•y  me  under  the  latter  name,  which  represent,  according  to  Mr.  Al- 
ton's determination  of  them,  8.  stramineus.  In  uniting  my  S.  boothice 
nd  8.  hypopyrrhus,  Mr.  Alston  confirms  a  suspicion  I  had  already  ex- 
pressed of  their  possibly  proving  identical.  I  kept  them  apart  main]] 
rom  the  impression  made  upon  me  by  the  Guay&c\v\\\  fe\&&\&fe\^riM 
felt  pretty  sure  were  specifically  different  fromt\iOfcfc  Y  xs& 
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ftooftfo,  and  which  were  really  the  basis  of  what  I  recognised  as  &  lp* 
pyrrkus.  I  associated  with  them,  however,  specimens  lepicgontlng  tto 
8.  dortali$  of  Gray,  from  ihefr  apparently  rienderer  fifnn  and  mlattnfy 
longer  ears  and  tail.  Although  Mr.  Alston  has  not  seen  the  tjpeitf 
either  Wagler's  8.  hypopyrrkus  or  of  8.  itramineus,  I  defer  for  the  pnt 
ent  to  his  judgment  in  adopting  kypopyrrku$  as  the  name  of  this  hlgfcly 
polymorphic  group. 

Under  8.  hypopyrrhns,  Mr.  Alston  recognises  five  "  types',  namely  s- 
1.  "The  hypopyrrhuMtyve",  to  which  he  refers  &  mgremxn*,  Bennett,  ad 
Macroxus  boofhice,  Gray,  1867.  2.  "The  rigid**  type*,  to  which  he  rein 
&  rigidusy  Peters,  &  intermedin*,  Verreaox,  and  A.  iifaoymtit,  Gny. 
3. "  The <Zor*ato  type."  4.  "  ThecoUtef  type",  to  which  he  refers  &«Bi4 
Eichardson,  &  adolphei  and  A  pyladei,  Lesson,  &  earfapofetoVs,  Ogflby, 
5.  octcfaftM,  Peters,  and  &  gri*eoeaudatu*,  Gray.    5. u  The  metmfe  type.9 

"  With  regard  to  the  synouymy,9  Mr.  Alston  writes,  "I  may  ok- 
serve  that  I  have  been  able  to  examine  the  types  of  all  the  s  speefct' 
here  united,  excepting  that  of  8.  hypopyrrhm*y  which,  however,  has  hem 
welL  described  by  Wagler  and  Wagner ;  it  appears  to  be  ft  dark  variety 
without  the  usual  wash  of  white  on  the  tail.    .  .  . n 

u  Of  the  geographical  distribution  of  the  races,9  he  'says,  a  we  en 

only  judge  from  the  comparatively  few  specimens  of  which  the  exact 

localities  have  been  noted.    The  hypopyrrhu*  phase  appears  to  he  the 

most  northern,  the  oolliai  to  obtain  principally  along  the  Pacific  slopes 

and  the  dorsalis  to  be  the  most  southern.    Each,  however,  appears  to  be 

found  along  with  the  others  iu  some  parts.    Thus,  I  have  seen  sped- 

meus  of  the  hypopyrrkus  type  from  Mexico,  Honduras,  and  Guatemala, 

of  rigidus  from  Guatemala,  Nicaragua,  and  Costa  Rica,  of  dorsalit  from 

Nicaragua,  Costa  Eica,  Veragua,  and  Panama,  and  of  collicci  from  the 

west  coast  of  Mexico  and  Guatemala,  Nicaragua,  and  Oosta  Rica.    The 

only  localities  which  I  know  for  8.  melania  are  Nicaragua  and  Veragoa.** 

In  all  probability,  these  five  types  will  prove  to  be  entitled  to  varietal 

rank. 

IX. — Soiubus  aureigaster,  F.  Cuvier. 

Sciurus  aureogaster,  F.  Cuvier,  Hist,  des  Mam.  iii,  livr.  lix,  1829. 

Sciurus  leucogaster,  F.  Cuvier,  Sappl.  de  Buff,  i,  Mam.  1831, 300. 

Sciurus  albipes,  Wagner,  Abb.  Bayer.  Ak.  ii,  1837,  501  (according  to  Alston;  formed; 

referred  by  me,  *ith  a  f,  to, the  preceding  species). 
Sciurus  socialis,  Wagner,  Abb.  Bayer.  Ak.  ii,  1837, 504,  pi.  v  (according  to  Alston). 
Sdurus  ferruginiventris,  Audubon  &  Bachman,  Proc.  Acad.  Nat.  8c i.  Phil*.  1841,101, 

Quad.  N.  Am.  pi.  xxxviii. 
Sciurus  rarius,  Wagner,  Sappl.  ScbrebeFs  Siiaget.  iii,  1843, 168,  pi.  occxiii  D  {"&d- 

bipes"  on  plate ;  =  &  albipes,  Wagner,  1837). 
Macroxus  morio.  Gray,  Ann.  and  Mag.  Nat  Hist.  3d  ser.  xx,  1867,  424. 
Macroxus  maurus,  Gray,  Ann.  and  Mag.  Nat.  Hist.  3d  ser.  xx,  18G7, 425  (formerly  referred 

by  me  to  tbe  preceding  species). 
Macroxus  hucops,  Gray,  Ann.  &wil&&i.^^TC\%V^^T.^vU3&*427« 
Sciurus  aureigasUr  and  S.  leucops,  kiAJM*,^^-^  km.^A.'SSn^TO^-i^ 
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Note. — "  Under  this  name  I  feel  myself  obliged  to  bring  together 
two  Mexican  Sqnirrels  of  which  typical  specimens  are  very  different  in 
appearance.  Mr.  Allen  has  kept  them  separate  nnder  the  names  of  S. 
aureigaster  and  8.  leucops,  remarking  that  the  difference  in  coloration 
leaves  little  doubt  of  their  distinctness,  but  adding  that '  more  abundant 
material  may  show  that  they  are  not  specifically  separable '  (op.  eit.  p. 
755).  The  color- variation  is  not  nearly  so  great  as  we  shall  find  it  to  be 
in  the  next  species  [i.  e.  8.  hypopyrrhus] ;  and  after  a  careful  examination 
of  a  great  number  of  specimens,  especially  of  the  fine  series  in  the  Paris 
Museum,  I  have  been  unable  to  find  a  single  distinctive  character  which 
is  constant." — Alston,  L  c.  p.  661. 

Of  this  species  Mr.  Alston  recognizes  two  forms,  denominated  respect- 
ively "1,  the  aureogaster  type",  and  "2,  the  leuvvps  type". 

Unfortunately,  as  it  seems  to  me,  Mr.  Alston  has  selected  for  this 
species  Erxleben's  name  variegatus,  remarking  that  it  is  "  primarily 
founded"  on  the  "  Ooztiocotequallin"  of  Hernandez,  and  that  Button's 
"  Coquallin "  is  quoted  only  as  a  synonym ;  and  adds,  "  Erxleben's 
diagnosis  and  description  appear  to  me  to  be  quite  characteristic  of  the 
leucops  form  of  the  present  species.  By  retaining  this  appropriate  name," 
he  continues,  "we  are  enabled  to  escape  from  F.  Cuvier's  barbarous  term 
aureogaster,  under  which  this  beautiful  species  has  labored  in  so  many 
works"  (I.  c.  pp.  661,  662).  However  pleasant  it  might  be  to  escape 
Cuvier's  barbarous  name,  this  to  me  is  not  so  clearly  the  way  to  do  it. 
Erxleben's  species  is  admittedly  a  composite  one,  and  neither  his  diag- 
nosis nor  Hernandez's  account  of  the  "  Ooztiocotequallin "  helps  the 
matter,  since  the  best  that  can  be  made  out  is  that  Erxleben's  species 
was  black  above,  varied  with  white  and  brown,  and  yellow  below,  twice 
the  size  of  the  European  Squirrel,  and  with  the  ears  not  tufted ;  a  char- 
acterization broad  enough  to  apply  to  the  dusky  phase  of  aoy  of  the 
larger  Mexican  Squirrels.  F.  Cuvier's  excellent  figure  and  detailed 
description,  ou  the  other  hand,  leave  nothing  to  be  guessed  at  in  respect 
to  just  what  his  aureogaster  was,  the  types  of  which,  it  appears  also,  are 
still  preserved. 

X.— Sciueus  steamineus,  Eyd.  &  Soul. 

8ciurus  slramineu*,  Eydoux  &  Soulkyet,  Voy.  do  la  Bonite,  Zool.  i,  1344, 37,  pi.  ix. 
Seiurus  nebouxii,  Is.  Geoffroy,  Voy.  de  La  Ve*nus,  Zool.  1855, 10*3,  pi.  xii. 
Macroxus  fraseri,  Gray,  Ann.  and  Mag.  Nat.  Hist.  3d  ser.  xx,  1867,430. 
Sciuru8  hypopyrrhu8>ALLES,Mou.  N.  Am.  Rod.  Ih77,  747  (in  part). 

Note. — As  already  Stated,  this  species  was  embraced  under  my  8. 
hypopyrrhus.  The  8.  stramineus  I  included  among  the  synonyms  of  8. 
variabilis.  The  8.  nebouxii  I  was  unable  to  identify,  aud  gave  it  among 
my  undetermined  species.  The  Macroorus  fraseri  I  referred  doubtfully  to 
8.  tephrogaster.m    Mr.  Alston  has  examined  the  types  of  8.  nebotixii  and 

*  u  It  is  only  fair  to  Mr.  Allen  to  add,  tbat  Gray's  description  of  if.  /raaeri  \%«&vcfiz?M 
foot  that  J*  is  n&t  &arpri§ing  that  the  American  zoologtat  efoox&l  \iks*  \ct&\&£&v 
femd  itto&i  s."— Alston,  I.  c.  p.  665. 
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8.fraseri,  and  their  allocation  here  la  on  hla  authority.  lb  tarns  (Ml 
that  the  Guyaquil  specimens  of  my  B.  hgpopyrrhus  aeriea  (one  of  wkU 
Mr.  Alston  haa  seen)  represent  this  species.  Mr.  Alston  statea  that  tto 
species  is  rare  in  collections,  and  appears  to  be  the  only  representative*! 
the  genus  in  Western  Pern.  He  farther  says : — "A  remarkable  peeaHv 
it  j  of  this  species  is  its  tendency  to  the  development  of  irregular  toft 
of  pure  white  hairs,  rather  longer  than  the  rest  of  the  fiiry  and  sow 
times  uniting  in  large  patches.  These  asymmetrical  markings  arepra 
ent  in  the  majority  of  the  individuate  examined.9  This  peculiarity  ii 
the  texture  and  color  of  the  pelage  I  looked  upon  aa  abnormal  soda 
indicating  a  tendency  to  albinism,  and  am  surprised  that  it  should  pron 
of  such  general  occurrence. 

XL— Soiubus  varubtt.tb,  la.  Geoffrey. 

8ctoum$  variabiU$,la.  Gsomtor,lfag. ds  ZooL  1838,  i,  pi.  iv. 

8ditnu  Umg9dorffitBaAXvrtU6m.  Aflsd.de  8t  P4ter«b.  6»  aft.  Math. Phyfc  st WaLB 

8»pt.  1836, 425,  pLxi. 
Sciurm  igniventrii,  "Nattkhbr",  WAOffln*  Wlegm.  Areh.  iflp  Natozg.  1642,1,300. 
Soinruo pyrrkonoUu,  u  Nattbrsb  w,  Wagnbb,  Wlegm.  Aroh.  fllr  Nataig.  1842,1,300. 
Soiuru*  tricolor,  "FOma",  Tsghuik, Eton.  Peraso.  1844-46, 156, pL. xl. 
Sdurm$  norio,  Wagneb,  Abh.  Bayer.  Ak.  v,  1-60,876. 
Mocroxut  ^rrardi,  Gray,  Proc.  Zo5L8oo.Lond.  1861, 92,  pLxrL 
Solum*  ftnmii«Mii^/'CA0iU6*AU",GBAY,A^ 
Sdunufmmlgatiu,  Gray,  Am.  end  Mag.  Nat  Hist  3d  wr.  xx,  1807, 428. 
Sduna  variabilii  and  A  gerrardi,  Allen,  lion.  N.  Am.  Bod.  1877, 768, 766. 

Note. — Mr.  Alston  extends  this  species  to  cover  my  8.  gerrardi,  whic 
I  separated  mainly  on  the  ground  of  smaller  size.  He  says : — "  Hen 
again,  the  greater  amount  of  material  compels  me  to  go  beyond  M 
Allen  in  the  identification  of  nominal  species.  Most  of  the  above  syi 
onyms  were  brought  together  by  him  under  the  name  of  &  variabilis 
but  S.  gerrardi  and  8.  rufo-niger  [lege  brunneoniger]  were  keptseparal 
under  the  former  title.  The  principal  points  on  which  he  rested  wei 
the  smaller  size  and  shorter  ears  of  8.  gerrardi;  but  on  examination  of 
sufficient  series,  I  have  not  been  able  to  find  any  constancy  in  the  pn 
portions  of  the  ears,  while  the  difference  in  size  totally  disappear 
.  .  .  The  smaller  specimens  (8.  variabilis,  8.  gerrardi,  etc.)  appear  1 
prevail  towards  the  north ;  but  this  is  not  constant.  .  •  .  Nor  is 
constantly  connected  with  any  of  the  numerous  varieties  of  coloration- 
rufous,  grizzled,  and  melanistio  specimens  occurring  of  all  sizes."  Thee 
color- variations,  he  says,  seem  to  resolve  themselves  into  three  primal 
groups,  namely : — "1,  the  morio  type  ",  melanotic ;  "2,  the  variabil 
type",  red,  varied  with  black  $  "  3,  the  langsdorffi  type",  reddish-  or  ye 
lowish-grizzled.  Each  of  these  types  seems  to  prevail  in  certain  local 
ties,  but  there  is  no  regularity  in  their  distribution,  the  red  and  grizzle 
often  occurring  together. 

Our  synonymy  of  this  variable  group  agrees,  except  that  I  inclade 
8.  stramineus  under  variabilis,  and  Gray's  Macroxus  xanthotus  and* 
B.  gerrardi^  which  tettet  'Nit.  A\*tofr  ****** \&  &  ywunqex**  (=s  Sdwrt 
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autuans  var.  rufo-niger,  Allen),  with  the  remark,  "  By  some  carious 
error  Gray's  account  of  this  last  (Macroxus  xanthotus)  has  been  printed 
after  that  of  M.  brunneo-niger,  instead  of  after  M.  griseogem;  so  that 
the  remark,  'very  like  the  former',  etc.,  naturally  led  Mr.  Allen  to  refer 
the  synonym  to  3.  gerrardi  *  (L  e.  p.  667). 

XII.— Soiubus  deppei,  Peters. 

Sciurus  deppei,  Peters,  Monatsb.  K.-P.  Ak.  Wissen.  Berlin,  1863,  (1864),  654  (formerly 

referred  by  me,  with  a  T,  to  S.  oarolinensis). 
Maoroxus  tephrogaster,  Gray,  Ann.  and  Mag.  Nat.  Hist.  3d  ser.  xx,  1867, 408. 
Macroxu8  middellinensis,  Ghat,  Ann.  and  Mag.  Nat.  Hist.  3d  ser.  xx,  1867,  408. 
Macroxus  tmiurus,  Gray,  Ann.  and  Mag.  Nat.  Hist.  3d  ser.  xx,  1867, 431. 
Sciurus  tephrogaster,  Allen,  Mon.  N.  Am.  Bod.  1877,  763  (excluding  il  t  Macroxus  fraseri, 

Gray"). 

Note. — The  examination  of  the  type  of  8.  deppei,  Peters,  by  Mr. 
Alston,  shows  it  to  be  identical  with  Gray's  M.  tephrogaster  y  over  which 
it  has  three  years9  priority.  "As  already  observed,"  says  Mr.  Alston, 
"M.  fraseri,  Gray,  was  so  insufficiently  described  that  Mr.  Allen  was  led 
to  identify  it  with  the  present  species,  which  is  about  half  its  size  and 
totally  different  in  coloration"  (l.  c.  p.  669). 

XIIL— Sciubus  -SSTUANS,  Linn6. 

Sciurus  cestuans,  Lnroti,  Syst.  Nat.  i,  1766.  88. 

Sciurus  ostiums  var.  guanensis  Peters,  Monatsb.  K.-P.  Akad.  Wissens.  Berlin,  1863, 

(1864),  655. 
Myoxus  guerlingus,  Shaw,  Gen.  Zool.  ii,  1801, 171,  pL  clvi. 
Sciurus  gilvigularis,  "  Natterer*',  Wagner,  Wiegm.  Arch.  fUr  Naturg.  1843,  ii,  43 ;  ib. 

1845,  i,  148. 
Maoroxus  leucogaster,  Gray,  Ann.  and  Mag.  Nat.  Hist.  3d  ser.  xx,  1867,  430. 
Maoroxus  irroratus,  Gray,  Ann.  and  Mag.  Nat.  Hist.  3d  ser.  xx,  1867,  431. 
Macroxus  flaviventer,  "  Castelxau  ",  Gray,  Ann.  and  Mag.  Nat  Hist.  3d  ser.  xx,  1867, 432. 
Sciurus cestuans  var.  cestuans,  Allen,  Mon.  N.  A.m.  Bod.  1877,  756  (exclusive  of  lltS. 

pusillus,  Geoffroy  ",  and  "M.  kuhli,  Gray  ",  and  inclusive  of  "M.  irroratus,  Gray  ", 

referred  to  yar.  rufoniger). 

Note. — "M.  irroratus  must  also  be  placed  here,  although  the  original 
description  is  such  that  Mr.  Allen  unhesitatingly  referred  it  to  the  last 
species  [8.  griseogenys]? — Alston,  I.  c.  p.  668. 

XIV. — Sciurus  hoffmanni,  Peters. 

Sciurus  cestuans  var.  hoffmanni,  Peters,  Monatsb.  K.-P.  Ak.  Wiss.  Berlin,  1863,  (1864),  654. 

Sciurus  hyporrhodu8,  Gray,  Ann.  and  Mag.  Nat.  Hist.  3d  ser.  xx,  1867,  419. 

Macroxus  xanthotus,  Gray,  Ann.  and  Mag.  Nat.  Hist.  3d  ser.  xx,  1867,  429. 

Macroxus  griscogena,  Gray,  Ann.  and  Mag.  Nat.  Hist.  3d  ser.  xx,  1867,  429. 

Sciurus  griseogenys,  Alston,  Proc.  Zool.  Soc.  Lond.  1878, 667. 

Sciurus  cestuans  var.  rufoniger,  Allen,  Mon.  N.  Am.  Rod.  1877, 757  (excluding  S.  rufoniger 

and  S.  chrysosurus,  Pncheran,  and  adding  M.  xanthotus,  Gray,  formerly  referred 

to  S.  gerrardi). 

Note. — "Mr.  Allen,  in  his  monograph,  regards  this  Squirrel  as 
1  variety 9  or  geographical  race  of  the  next  species  [i.  e.  S.  or* — M 
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differing  in  its  uniformly  larger  size  and  strikingly  in  the  coloration  of 
its  tail.  In  a  subsequent  letter  to  uie  be  says : — 'It  would  perhaps  be 
just  as  well  to  recognize  it  as  entitled  to  specific  rank,  although  I  still 
feel  sure  of  tbeir  intergradation.'  That  such  connecting  links  may  yet 
be  found  seems  very  probable ;  but  I  have  not  been  able  to  find  such  in 
tbe  very  large  series  which  I  have  examined,  and  am  consequently  com- 
pelled to  keep  them  provisionally  distinct.  Unfortunately  Mr.  Allen  has 
identified  this  species  with  Pucheran's  S.  rufo  niger,  which,  as  will  be 
seen  presently,  is  a  much  smaller  and  quite  distinct  species.  Dr.  Peters 
described  it  only  as  a  variety  of  S.  a'stuans;  and  though  specimens  in 
tbe  Berlin  Museum  are  labelled  4  Sciurus  1ioffmanni\  the  name  remains  a 
manuscript  one.  Of  Gray's  three  titles  I  have  adopted  griseogena  (more 
correctly  griscogcnys)  as  being  simultaneous  in  date  with  the  others,  and 
as  indicating  tbe  typical  form." — Alston,  I.  c.  p.  667. 

Accepting  provisionally  this  Squirrel  as  specifically  distinct  from  & 
ictituans,  I  dissent  from  the  foregoing  only  respecting  its  proper  title. 
Alt  bough  tbe  name  hoffmanni  may  remain  a  manuscript  one  as  applied 
in  a  specific  sense,  its  publication  a3  a  varietal  name  for  this  form,  three 
years  prior  to  the  publication  of  Gray's  names,  appears  to  me  to  warrant 
its  use  as  a  specific  designation  for  the  same  form.  Such  a  procedure 
bas  certainly  the  sanction  of  numerous  precedents. 

XV. — Sciurus  eufoniger,  Pucheran. 

Sciurus  rufoniyir,  Puciikiun,  Rov.  de  Zool.  1845,  336. — Alston*,  Proc.  Zool.  Soc.  Lond 

lfro\*S  lk>9. 
Schtru*  rhnitntrutiy  Pi'CIIK.kan,  R<'V.  do  Zool.  1^4.r>,  337. 
"Mucmsu*  IrphrntjasUr  minor,  Gray,  MSS."  ajturt  Alston. 

2s  ote. — This  species  I  introduce  entirely  on  tbe  authority  of  Mr.  Alston, 
who  lias  examined  the  types.  I  referred  both  of  Pucherau's  species 
uuhe.situtingly  to  the  preceding  species,  but  the  presence  of  two  upper 
premolars  in  $.  rufoniger  would  seem  to  render  it  unquestionably  distinct 
from  8.  hoffmanni,  and  to  ally  it  with  S.  deppei  (as  perhaps  the  young  oi 
that  species). 

[Respecting  this  species,  Mr.  Alston  remarks  as  follows : — "  On  examin- 
ing the  type  of  Pucherau's  S.  rufoniger  in  the  Paris  Museum,  I  found 
that  it  was  not  identical  with  &  griaeogenys  [8.  (Catuans  var.  rufoniger, 
Allen,  Mon.  N.  Am.  Rod. J.  as  Mr.  Allen  supposed,  but  rather  allied  to 
#.  deppei  \S.  tephrogattter,  Allen,  /.  c.\ ;  and  I  soon  recognized  in  it  a  small 
Squirrel  from  Panama,  and  which  I  had  begun  to  fear  would  require  a 
new  name.  These  examples  prove  to  agree  further  with  tf.  deppei  in 
having  two  upper  premolars,  but  differ  in  being  more  than  one  thini 
smaller,  in  the  color  of  the  lower  parts  (which  are  only  paler  than  the 
upper,  save  on  tbe  breast),  aud  in  the  tail  being  nearly  uniform  incoloi 
with  the  back  (the  hairs  having  only  very  minute  white  or  yellow  tips). 
Specimens  in  the  British  Museum  are  labelled  ilf.  tephrogastvr  minor ; 
but  I  cannot  doubt  ttifc  &\&\\\ic.\ay&q»  oK.  \3aa  foua\*    Tbe  type  of  8.  rufo- 
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niger  has  the  middle  of  the  back  nearly  black ;  while  that  of  M  chryso- 
siirus  appears  to  be  a  variety,  merely  differing  in  the  tail  being  more 
rations"  (L  c.  p. <H>9).  There  is  nothing  in  Pucheran's  description  of  the 
last-named  species  to  indicate  it  is  not  the  young  of  8.  hoffinanni. 

Judging  from  what  I  have  seen  in  other  species,  the  darker  color  of 
the  lower  surface  in  Alston's  8.  rufoniger  as  compared  with  S.  deppei 
might  result  from  immaturity ;  but  in  deference  to  Mr.  Alston's  opinion, 
grounded  on  excellent  opportunities  for  deciding,  I  give  the  species  pro- 
visional recognition. 

XVI. — Sciurjjs  pusillus,  Geoffroy. 

8duru$  pusillus,  "  Is.  Geoffroy  ",  Desmakest,  Diet.  d'Hist.  Nat.  x,  1817,  109 ;  Mam. 

1822,  337,  pi.  lxxvii,  fig.  2.— Alston,  Proc.  Zool.  Soc.  Lond.  1878, 070  pi.  xli. 
Maeroxus  kuhli,  Gray,  Aim.  and  Mag.  Nat.  Hint.  3d  ser.  xx,  1867,  433. 

Note. — These  names — the  first  with  a  query,  the  second  unhesitat- 
ingly— I  referred  in  my  monograph  to  8.  ccstuans,  influenced  mainly  by 
the  strong  aspect  of  immaturity  presented  by  a  specimen  in  the  Museum 
of  Comparative  Zoology,  which  undoubtedly  represents  this  species,  not- 
withstanding the  statement  by  Buffou,  quoted  by  me,  that  the  type  of 
the  species  was  shown  by  the  sexual  organs  to  be  adult.  Although  Mr. 
Alston  watf  unable  to  find  the  type  of  Geoffroy's  8.pusillus%  he  seems  to 
have  established  its  distinctness  from  8.  (estuans  by  finding  two  upper 
premolars  in  the  British  Museum  specimens  beariug  that  name,  lie 
considers  Gray's  M.  kuhli  (which  I  treated  also  as  the  young  of  S.  wstuans) 
as  unquestionably  identical  with  8. pusillus.  This  is  apparently  a  very 
rare  species,  as  I  have  met  with  references  to  not  more  than  half  a  dozen 
specimens  in  all.    It  is  by  far  the  smallest  American  species  of  Sciurus. 


The  subjoined  summary  indicates  the  changes  in  nomenclature  here 
made  from  that  adopted  in  "Monographs  of  North  American  Rodents ", 
and  also  that  employed  by  Mr.  Alston  in  bis  recent  paper  u  On  the 
Squirrels  of  the  Neotropical  Region  " : — 


Allen,  November,  1878. 


S  arizonensis.. 
8.  griseoflavus  . 

8.  hypopyrrhus 

S.aureigaster... 

8.  8tramineu8.. 

8.  variabilis  . . . 

8.  deppei 

8.  estnans 

8.  koffmanni  . . . 
8. rufoniger  ... 
8.  pasillus.... . 


Alston,  October,  1878. 


Allen.  August,  1877. 


S.  arizonensis S.  collitei . 


S.  griseoflavus  . 
S.  hypopyrrhus 

8.  variegatus  . . . 
S.  straminens. . 
S.  variabilis  ... 


I 


S.  deppei 

ft.  sestuans . . . 
S.  griseogenya 
S.  rufoniger  . 
S.  pusillus... 


8.  hypopyrrhus. 

S.  boothiae. 

S.  aureigaster. 

8.  leucops. 

S.  hypopyrrhus. 

S.  variabilis. 

S.  gerrardi. 

S.  tcphrogaster. 

S.  sestuans  var.  rostuans. 

S.  fiestuans  var.  rufoniger. 


S.  ostuans. 


\ 
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Apbelops 

Ammocrypta  438 

fossiger  382 
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Am  pel  is 

antbracinas  455 

cedrorum  16, 574 

bidcae  453 

garni  I  as  573 

brevicoUm  455 
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gracilis  483 

kiowa  483 

neglecta  433 

verrucoiata  484 
(Enoe  159 
Oenothera  113,810 
Oiseis  159 

Omphalocero  cariosa  671 
Oncorhynohas  431 
Onoclea  830 
Onosmodinio  820 
Onyohomys  leocogoater  205 
Ophibolus 

gotulna  boylii  383 

in  nl '  is!  t  i.t  ta  284 
Ophrysstos  compactos  766 
Opoatega  159 
OpQDtin  811 
Oniix  159 
Orolwrjus  &lmulatox  433 
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Osybaphns  833 
Oiyria823 
Oiytropifl807 
Pachystetna  SIM 
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erytbropbthalmna  608 

maenlatas  arotiona  599 
Pity ophia  aaji  belloua  383 
Pitya  161 
Placopharynx4n 
Plagopterna  426 
Plantago  «13 
Plants,  Catalogue  of,  oolleotodbyE.  Cones, 
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Pyrola  818 
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Pyrrhnloxia  sinnata  21 
Pyrus809 
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mains  112 
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299 
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Rana  halccina  289 
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Rbamnus  806 
Rhaphanus  804 
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Rhus  80G 

toxicodendron  108 
Ribesll3,809 
Richardsonius  425 
Robin  ia 

hispida  111 
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aurora  796 
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Sciomyza  manca  756 
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Scinri,  Synonymatio  List  of  the  American, 

by  J.  At  Allen  877 
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hndsonins  878 
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Senecio  816 
Sennett,  G.   B. 


Onitbology 
Texas  1 


of    tho    Rio    Grande  of 


Setopbaga  ruticilla  14,  570 


*P.  S. — Sciukus  rufoxigeu,  Puehtran. — Since  the  paper  on  Sciuri  passed  out  of  my  hands  I  have 
sceived,  through  tho  kindness  of  Mr.  E.  R.  Alston,  one  of  the  typos  of  his  Akiurwt  rufoniger,  endorsed 
n  the  label,  "Compared  with  Pucheran's  type  in  Paris  Museum.  E.  R.  A.  April,  HI*..''  This  speci- 
len,  as  shown  by  the  sexual  organs,  is  a  fully  adnlt  male,  though  scarcely  five  and  a  half  inches  long, 
ad  hence  cannot  be  regarded  as  an  immature  example  of  S.  deppti,  tho  possibility  of  which  is  abor* 
lggested.  In  coloration  it  differs  littlo  from  frequent  examples  of  £.  hoffmanni.  The  tail,  however, 
datively  much  shorter,  the  size  nearly  one-half  less,  and  it  has  two  upper  premolars  (Alston)  intttl 
Tone.  In  this  last  feature,  as  well  as  in  size,  proportions,  and  coloration,  it  finds  a  near  a  nine 
asiUuM.—J.  A.  A.,  Nov.  23,  1678. 

[♦Note. — The  above  was  received  too  late  for  insertion  in  its  proper  place,  the  Bulletin  b#* 
orked  to  p.  887.— Ed.  I 

Ball.  iv.  Ind. 2 
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